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Do Your Prices Block Sales? 


Counters make possible a lower price for many a 
product, for they make sure of a higher production- 
rate. [he machine operative works as if you person- 
ally watched, when his work is watched through the 
medium of a production-record—put before you by a 





The Veeder Mfg. Co., 


Neder 


COUNTER 








tion of a shaft registers an operation 
turning knob once round 


fgure-wheels, according to purpose 
hgures, as illustrated, $10.00 (subject to discount 


jurable ; 
machines. Will subtract if run backward. 
Write for illustrated booklet on V eeder Counters 
sell more cheaply. 


inventors, engineers and manufacturers. 


18 Sargeant 





the machines 
that make every machine produce more cheaply, so you can 
The booklet is free, though valuable, to 


The Set-Back Revolution Counter above rec- 
ords the output of the larger machines where the revolu- 
Counts one for 
each revolution, and sets back to zero from any figure by 
Supplied with from four to ten 
Price, with four 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 


Price, $2.00 


St 


Hartford, Conn. 
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Make Your Concrete Floors 


As Hard As Granite 


Make them dustproof, wearproof and non-absorbent Lapidolith 
ill do it. 200,000,000 square feet of lapidolized concrete prove it. 


It is saving millions of dollars by keeping the sharp concrete dust 
out of bearings and out of merchandise, and by preventing the de- 
lays and expense of patching and replacing concrete floors. 


[APIDOLITH 


TRADE MARK 


Is a liquid chemical which is flushed on new or old floors. It acts 
at once, completing the hydra- 


SONNEBORN PRODUCTS tion of the cement so that it 





holds the sand in an unbreak- 


able bond. Walking or truck- 
ing cannot grind it up—fiuids 
cannot penetrate it. 


CGmcoat 


the durable Mill White. Washable, fire 


resisting, and of exceptional covering 
capacity. Gloss, Flat and Eggshell. All Lapidolith is the original con- 
coiors 
LIGNOPRRK crete hardener— standard for ten 
sae woot TUK years. 


the modern wood preservative giv« 
new life to old or new wooden floors 


Stormtight 


Write for testimonials from 
all lines, lapidolized concrete 
block and literature. 








the protective roof coating for all kinds 
new roofs. Saves labor and 
material cost of new roofs 


L. SONNEBORN SONS, Inc. 
Dept. |, 264 PEARL ST., NEW YORK 
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MAGINE two 

brawny human 
arms going into action 
to shove a heavy weight 
high over head. There 
you have the action of 
the powerful lift arm 
and link which connects 
the Van Dorn Mechan- 
ical Horizontal Hoist to 
the truck body. 








As the body rests upon its bed the hoist arms 
are folded compactly away beneath the body. 
When the hoist is operated these arms push the 
body up—up—up both arms gradually straight- 
ening until they are holding the body firmiy, 
high in air. The body can’t settle or tilt sud- 
denly under the shifting load. 


Gravity plays no part in lowering the body. 
The hoist arms pull down the body, folding up 
jack knife manner as the body descends. 


The body can be raised, locked and lowered 
from any angle up to 45°— the automatic stop- 
ping point. The truck can be driving away 
while body is lowering, the hoist disengaging 
automatically. 


Bulletin descriptive of Van Dorn Mechanical 

Vertical and Horizontal Hoists and Standard and 

Special Dump Truck Bodies mailed on request 

Every truck operator should have this bulletin. 
Write 


DORN IRON WORKS CO. 


CLEVELAND 


THE VAN 


Branches 324 Wi'liam St., Long Island City, N. Y., amd 451 Bourse Bidg., 
Philadelphia. Agencies in all other cities 





Mechanical Dump Truck Hoists: 
ies: Frames; Pressed Part 
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Water Supply of the 
?anama Canal 
By Crede Haskins Calhoun 
— was no little dis 
cussion of the water sup- 
ply for operating the Pan- 
ama Canal when the ques- 
tion of the sea-level or lock 
type of water-way was be- 


















and to use a slang expres 
sion, is “some water.’ of 
course, with a rise in the 
level, the water rises on the 
banks of the lake and also 
increases the area At 86 
feet above sea-level the area 
of the water surface is in 
creased by 2 square miles, 
and at S87 feet by more than 








+ square miles over the area 


Ing considered. Engineers 1. The rise of water in the green jungle upon completion of the dam was one of the most tragically beautiful sights of 

favoring the sea-level canal nature ever witnessed. The dying jungle is seen in this view, when the surface of water was 52% feet above mean at the S85-foot level. 

were of the opinion that sea level. 2. When there is a surplus of water during the wet season it is wasted over the spillways in the Gatun Dam. The quantity of water 
there would not be sufficient 8. Looking towards the Atlantic from the spillway, with the hydroelectric plant in the foreground and the Chagres River necessary to raise the sur 


water to operate the lock 

type, the greater part of 

Which was to be 8&5 feet 

above sea-level After consultation with some of the 
most eminent engineers in the world, President Roose- 
velt took the responsibility for deciding in favor of a 
minority report recommending the lock type. 

The water for lockages and floating vessels at the 
85-foot level, from Pedro Miguel to Gatun, a distance 
of 28.52 nautical miles, in the present canal, was ob- 
tained by building a dam across the Chagres River at 
Gatun and then blocking the Gaillard Cut (formerly 
Culebra) by the locks at Pedro Miguel. This has 
created an artificial lake with an average area of 
165 square miles, extending from Gamboa to Gatun 
and reaching with its octupus-like arms far inland 
through the jungles. Only a portion of this lake area 
in the vicinity of Gatun locks was cleared before flood- 
ing and in the rest of the area the jungle was literally 
drowned. The gradual rise of this water in the green 
jungle upon completion of the dam was one of the 
most tragically beautiful sights of nature ever wit- 
nessed, though behind it all was the hand of man. 
Now the lake presents a spectacle of sun-bleached 
Skeletons of trees, once as gloriously beautiful as only 
trees, and tropical trees, can be, bearing occasional 
bunches of orchids like funeral offerings of nature. 

Experience has shown that so far there has been 
Sufficient water for operating the canal, though during 
the last dry season the lake was at the lowest level 
in history, due to the number of lockages and the fact 
that it was one of the longest dry seasons in a good 
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Entered as second-class matter June 18, 1879 


85 feet below 


Some features of the water supply for the Panama Canal 


many years, The dry season in Panama usually lasts 
about four months and during the rest of the year the 
almost constant rains tend to keep the lake at a 
high level and furnish more water than is needed. 
The rainfall at the canal averages 129 inches a year at 
Colon and 69 at Panama, while the average is prob 
ably considerably higher at the headwaters of the 
Chagres River. 

As a result of the low level last dry season, in prep 
aration for the present season, which began in mid 
December, 1920, the operation of the spillway of Gatun 
Lake (the spillway is a series of gates in the dam 
that lets out surplus water) was regulated in the early 
part of December to bring the surface of the water 
to the maximum storage height, 87 feet above mean sea 
level. This point was reached on December 7th, and 
was maintained until December 23rd, when a dry 
period lowered the water to 86.90 feet. A rain on the 
28th brought it up again to 87, but since that time it 
has dropped about half a foot below that point. The 
level of the lake cannot be raised above 87 feet, be 
cause above that point the withdrawal of water from 
Gaillard Cut for a lockage would create a surge, a 
miniature tidal wave, that would flood the operating 
machinery of the Pedro Miguel locks. 

The area of Gatun Lake at its normal elevation of 
85 feet above sea-level, which is 2 feet below the storage 
maximum, is 163.4 square miles. A foot of water 
spread over that area runs into billions of cubie feet, 


face of the lake from the 

85- to the 86-foot level is 

4.60 billion cubie feet (you 
have to stop and say that number over to yourself to 
appreciate it), and the quantity required to raise it 
from the 86- to the S7-foot level is 4.65 billion cubie 
feet So it can be seen that the raise of two feet in 
the level of the lake provides a storage of almost ten 
billion cubie feet of water. 

Of course the lake loses much water through evap 
oration during the dry season as the tropic sun is very 
hot, and that is about equal to the run-off from the 
watershed of the lake as the result of occasional rains 
during the dry season, The total loss through evap 
oration during the calendar year 1920 was 22.40 billion 
cubie feet representing about 13 per cent of the inflow. 
The principal source of supply for the lake is the 
Chagres River, a long, and, during the wet or rainy 
season, mighty river, fed by many tributaries that 
collect water from the mountain valleys over an area of 
hundreds of square miles. The rainy season lasts 
eight months and people who have not seen a tropical 
rain have only experienced gentie showers by compari 
son. During this time there is a surplus of water in 
the lake which is wasted over the spillways. ‘This 
amounted to 87 billion cubic feet or 47 per cent of the 
inflow during the calendar year 1920. 

Only 10 per cent of the water used from the lake 
during the calendar year 1920 was on account of lock 
ages in lifting vessels to and lowering them from the 
85-foot level of the main part of the canal. It is esti 

(Continued on page 171) 
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! iml a large I lL offices 
1 «7 tel m Af ent gg the exae 
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‘ hut he fil l “ l¢ ver forty officers 
and men 
Din ZR-2 left the HI le ‘ t 7:10 A. M 
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bn ompleted by at ver i speed of 75 
nile in bh I rl ! f h fligh At 8 P. M 
‘ a | i ft e WwW ul i 
nother n ‘ ‘A. M n August 
} hie I ‘ I e tl ghout tl 
ny At 4:50 the ev wr « hie ! he sel vord 
hat I ! i t i t rf speed trials 
and her | t it ha ine 4 vher ! stated 
tha he \ dma it i I 6:50 
Ar G:-20o RP. M ! ! ere shi \ passing at 
i moderate eles ! ‘ f ilu Vas see! 
gradually to buckle t ti m™ I | break I 
tw This was fo ed ie s ‘ expl 
or \ } vere Tie | ful I k th 
window i tl vin \ Fort é for the in 
habitant the ¢ imder of the ‘ rt 
have uy he toward the har r and she fell ir 
he river 1 far from the Hl docks 
\ strong pre t ! the ca e of the disaster 
ifforded hw the elin il tr s of the sh in 
which she seemed tf dev | t lack f sufficient girder 
strength, certain parts of | frame showing signs of 
buckling \! if i i lt fo remed this by 
the ntroductiol | [ l ng material In 
the absence of any t i t ny l t make 
any detin statement a ‘ f her loss: but 
it certainly does look l he « rt to secul 
great cruising ! l rma high ma 
mum speed of 75 miles an hour, the fri 
had been cut doy er ( le ivgin « 
ifety, whatever that i ! e ber 
A suggest is to ‘ ed ‘ f i disas 
ter found it e test \ {i W es that just 
before it curred mii re I irs 
This would throw a heavy re ‘ t iiders 
which in turn, because of the nertia of the concen- 


trated weights, would bring a heavy bending moment to 
bear upon the fragil structure of the vhol \ 
sudden local puff of wind nopportune striking the 
rudders at th moment, would increase the effect, and 
the combined result may have been too much for the 


girder strength of the ship 
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Uncharted Perils of the Road 


ARTIOUS sections of the country have experi 
1, du xy the recent intens July heat, a 
| me n usually referred t is the “blowing 
road rhis oc s only n hard surfaced 
ima = us i nfined t hose of concrete 
~ r se, of course is found in 
licie illowance for expansion in laying the 
M f us have passed places where thie 
thus enved, or ve even en ered a 
ea t : ‘ such occurrence But 
nile g i ( ect t paper that tells 
. 1 5 rapa ng car, and actu 
} the « ints a <« siderable stance rhe 
a « } y I ( le beneath one = start 
\ eX] ling 1 | the « thir that may 
rra t i nme tourist aad ul him into 
letour, howe The morning papers recently told 
I a4 under a Kentucky date line A hollow 
f gy tl I le near Lexingt had been in 
! ted I n vears by a large colony of bees A 
gy st n blew de cross the mid, and scattered 
( ill « r ti neigt I | The bees refused to 
indon their | pert ind hovered in great numbers 
er the scene of the tragedy ikveryone who attempted 
t ipproach the spot w speedily put to rout by the 
gry insects, wl at last accounts still held the fort 
vi é i t he was le vy alt red 
At the time whe this « ous item came our a 
n we had had ai minating experience of 
r ow hy dy knows that a freshly oiled road 
per and skiddy Docs everybody know that, 
given enough it becomes absolutely impassable? 
0 1 certain 20-yard section of winding, sharply 
vned road the enterprising foreman laid enough 
for about ti niles of roadway rhe result was a 
ckade tha sted the afternoon, and several 
close shaves that failed of being wrecks only by 
le The roud surface was so slippery that it 
l rally impossible to walk on it. let alone drive 
We know this, because we tried it. and skidded 
editiously ir the ditch 
some Weens az Wwe nade st another surprising 
! which st has us chuckling In tracing 
I te from town to tow ind from fork to fork 
een two ter li, as giv by the road book, we 
‘ tered tl f \ x charming entry IS.5o miles 
( for deep ford. Cross well up at a slight angle 
ly trround the big snag to the left, and turn sharply 
the right st re reaching the far bank And 
TL 1, a few miles farther on Caution for very deep 
d Best crossing is found by going upstream to the 
v ind = cros iz dire vy below this This we 
must confess is one of the perils of motoring that had 
! bee! rought to our attention by our experience 
e effete i When one makes «a misstep in one 
these deep fords, and goes in above the level of 
irl eter or dis uter, we wonder what the next 
love is Does one of the party go swimming after a 
irmer With a horse, or is the first passing motorist 
yposed to do the rescue act 
Chere something else that, sooner or later, happens 
to every driver of a car with gravity fuel-feed The 
manufa irers of ese cars tell vou never to let the 
fuel get very low rhey do not tell why, and most 
irchasers, being better posted than the short-story 
\ r who represented a green driver as being able to 
~ vithout serious difficulty because the gas was lou 
! clined to laugh at the warning. If one of these 
r goes dead under you while running up a hil 
in a position to learn why five gallons of 
gas in the tank are better than a gallon and a half. 
Under such circumstances, before fussing with the igni 
n system or rrving about the condition of feed 
i@ or carbureter, permit the chariot to roll down to 
ie first level spot, and see whether the trouble was 
due to low gas The possibility of getting on a 
h where the carbureter intake enjoys a greater ele 
vation above sea level than the surface of the fluid 
n the tank will be better realized when it is stated 
tha so far as power alone is concerned, the ‘well 
known American small car” will run up a hill so steep 


that the tank must contain more than six gallons of gas 


n order 


to get flow to the carbureter 


any 


When 


course 
top tl 


sO 


obvious 
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the 
» one simply slides down to it. 


gas station is at the bottom of the hill, of 
When it is at the 


ie remedy is equally simple though perhaps not 


Turn the car around, by man-power jf 


necessary, and back up the hill to the pump, 


The Backbone of the Fleet 


Iii report rendered by the Joint Army and 

Navy Board on the recent aerial bombing tests 

off the Virginia Capes confirms the lessons 
Which we drew in our issue of August 6th from these 
trials rhe findings of the report are summed up in 
the following statement: “The battleship is stil! the 
backbone of the fleet and the bulwark of the nation’s 
sea defense, and will so remain so long as the safe 
navigation of the seas for purposes of trade or trans- 
portation is vital to success in war. 

The above quotation is one of the ten conclusions, 
categorically stated, in which the Joint Board. made 
up of naval and army officers, submitted its findings 
on the burning issue as to whether bombing aircraft 
have rendered the battleship obsolete Che argument 
runs as follows: That if the Navy commands the sea 
routes, the lines of traffic can be kept open without en 


tering 
control 
nation 


fatal « 


the area on the enemy's coast zone which is 


led by aircraft bases on shore. Conversely, a 


Without an effective subinit 


blockade 


navy must to a 


conomie Again, if heavier-than-air 


craft are to be effective in naval warfare, they must 
he able to operate in midocean; and since their own 
radius of action is limited, they must operate from 


those 
though 
bombin 


tlown f 


lieved 


practic: 
“Argus, 


mobile 


that 


Al 
which 


aircraft carriers 
of 


g planes, such as sank the “Ostfriesland,” 


known as 


base s 


our Navy does not know any in 


case 
have 
aircraft carrier, it is be- 
such operations will in the become 
In the report the 
of the British Navy, as a type essential to the 


rom or landed on an 


future 
this connection, 


ible quotes 


highest efficiency of the fleet; but the point is made 
that sine aircraft carriers are subject to attack by 
vessels armed with guns, torpedoes or bombs, they, 


like all 


the eve 


We tl 
A 30.000-ton, 


supporting: 


other subsidiary types of vessels, will require 

ntual support of the battleship 

tink this last statement is subject to criticism. 
32-knot aircraft carrier would be self- 
and for defense against a too-powerful 


enemy would depend upon her superior speed to enable 


her to keep out 


ships Ci 


carrier 
out her 
plete in 

The 1 


the submarine, destroyer, and 


dangers 


report 


of range. The best of modern battle 


innot hit beyond 20 or 25 miles—an aircraft 
could maintain a range of 30 miles and send 
bombing planes against the enemy with com- 


herself 
that 


immunity to 


admits although the airplane, like 


mine, has added to the 


to which battleships are exposed, it has not 


made the battleship obsolete, although the appearance 


of aircraft has added to the existing complexity elf 
naval warfare 

With the final clause of the report, as indeed with 
the whole report as such, we are in thorough accord. 


It states that the aviation and ordnance experiments, 


conducte 


proved 


“l with the ex-German vessels have 


that it 


as 


targets, 


has become imperative matter 


as a 


of national defense to provide for the maximum possi- 


ble 
Navy 
the 


and 


deve 


nece 
spe 
likewise 
ment be 
Now 
greatly 
effective 
the 
rhe 


equi 


present 


lopment of aviation both in the Army and 


These bombing experiments have also proved 


of maximum size 
of the fleet It is 


anti-aircraft arma- 


sssity for aircraft carriers 


“l as an effective adjunct 
that 


essential effective 


developed. 


there is danger, we think, of becoming so 
impressed with the necessity for building an 


fleet of aerial bombing planes as to overlook 
of 


mounted 


illy important defensive side the problem. 


popgun arrangements, on war- 


ships for the purpose of bringing down airplanes are 


futile. 

afford a 
remains 
for deter 
We look 
hatteries 
and anti 
be moun 
unlimites 


Shells thrown by 3- and 4-inch gun do not 
big enough burst and spread; moreover, there 
to be developed an accurate and swift means 


mining the ever-changing position of the enemy. 
to see the day when the 5-inch anti-torpedo 
of will 
-plane batteries; which means that they will 
ted on the topmost decks and provided with 


warships be known as anti-torpedo 
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Electricity 


Hydro-Electric Developments, totalling 13,500,000 
horsepower, and a doubling of the present ratings of 
central station plants, are regarded as probable within 
the next four years by some American authorities. It 
goes without saying that vast quantities of copper are 
to be used, for until now there is not a real substitute 
for this metal. Aluminum is an excellent alternative, 
but copper remains the best conductor material. 


Radio Service Between London and Paris. — From 
the French journal Radioelectricité, we learn that sta- 
tions for regular communication between these two 
cities are located in Neuilly-Levallois, France, and 
Chelmsford, England. A high-frequency generator of 
10 to 25 kilowatts is employed for sending. Signals 
are first recorded by perforation by means of a special 
machine upon a strip of paper and are then sent at 
about a hundred words per minute. The received mes- 
sages are considerably amplified and are registered 
upon a fast rotating wax disk similar to that of a 
phonograph. For transcribing, the disk is revolved 
much more slowly, to enable the operator to copy the 
message on a typewriter. 


Radio Aboard Airplane.—In a recent issue of Radio- 
electricité there are described the various stages of 
the development of radio communication from and be- 
tween airplanes. The first satisfactory operating set 
in French aviation contained a spark coil fed from a 
20-volt storage battery. Later the heavy storage bat- 
tery was superseded by a small air-screw-driven gener- 
ator running at an average speed of 4500 r.p.m., and 
delivering 20 volts at 5 amperes. Finally, two types 
of air-screw-driven 900-cycle alternators were devel- 
oped, differing only in weight and bulk from each 
other. Both are rated at 50 volts and 7 amperes at 4500 
rp.m. The machines contain a direct-connected exciter 
and a tooth-wheeled generator with no rotating wind- 
ings. A rotary spark gap mounted on the main gen- 
erator shaft is used on both types. 

Electric Cooking Simplified—Everyone is ready to 
admit the superiority of the electric stove over all 
other types. It is clean, efficient, cool in summer, and 
certainly scientific. But it is expensive to run in most 
localities where current costs upwards of 10 cents per 
kilowatt hour, and therein lies its greatest drawback. 
Now an American manufacturer has come forward 
with a remarkably economical electrical range. It 
comprises an aluminum-lined electric fireless cooker, 
fully equipped to steam, stew and broil foods. Need- 
less to say, the minimum of current is required for 
this device. An aluminum-lined electric oven is also 
included, fully equipped to bake, roast, broil and toast 
perfectly with two 660-watt units. Then it also has 
a solid cast aluminum frying skillet, with self-contained 
nickel chromium heating element, which gives instant 
heat for frying. 

The Department of Commerce has recently an- 
nounced the appointment of R. A. Lundquist, of Minne- 
apolis, Minn., as head of the newly created Electrical 
Machinery Division in the Bureau of Foreign and Do- 
mestic Commerce. This is one of the new industrial 
divisions made possible by Congress through the export 
industries act. It is planned to secure the services of 
experts to specialize on the more important export 
commodities. Mr. Lundquist, who is a graduate of the 
University of Minnesota, is an electrical engineer of 
wide experience. He has made extensive studies of pos- 
sibilities for the sale of American electrical goods 
and machinery in Australia, New Zealand, China, Ja- 
pan, and South Africa, the results of which were pub- 
lished by the Bureau of Foreign and Domestic Com- 
merce, and is the author of “Transmission Line Con- 
struction Methods and Cost,” and various articles for 
technical and engineering journals, 


Pacific Coast Inter-City Radio.—The Federal Tele- 
graph Company, so we learn from Electrical Review, 
has about completed the construction and equipment of 
radio stations at San Francisco, Los Angeles, and San 
Diego, Cal., and at Hillsboro, Ore., for inter-city com- 
munication. The San Francisco and Hillsboro stations, 
which are identical as to design and capacity, have a 
transmitting range of 5000 to 7000 miles under favora- 
ble conditions, and the equipment is similar to that of 
the Lafayette station at Bordeaux, France. The tower 
at the Hillsboro station has a height of 626 feet and a 
horizontal cross-section of 6 by 6 feet. The columns 
comprising this tower are supported in vertical posi- 
tion by five sets of guy cables, having four guys to 
each set with each guy anchored to a reinforced con- 
crete pier. Four are converters are employed in each 
Station, one being of 60-kilowatt capacity, the other 
three being of 30-kilowatt eapacity. The stations are 
equipped with quadruplex transmission, giving a speed 
on any one circuit of about 150 words per minute. 
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No Tree Signs for the Navy.—The efforts of the 
National Highways Protective Society has resulted in 
orders from the Navy Department that the recruiting 
service at once cease to use growing trees as billboards 
for recruiting signs. 

Accidents in the Alps.—The abnormal heat in Switz- 
erland has given an impetus to mountain climbing; in 
consequence, an appalling number of accidents is re- 
ported. Climbers usually fall into ice crevasses or are 
struck by falling stones, 

Sir Richard Burton.—In celebration of the hun- 
dredth birthday of this intrepid explorer, whose adven- 
tures read like his own translation of the Arabian 
Nights, the Royal Asiatic Society will institute an an- 
nual memorial lecture and strike a medal bearing Bur- 
ton’s effigy. 

Archaeology on the March.—In their progress 
through Asia Minor, Greek troops discovered in an old 
cemetery near Kutaia columns of blue marble former- 
ly part of a great building of the Roman period. Many 
inscribed tablets were also picked up on the march. 

Explorers Disagree.—Stefansson says he will take 
along no food on his mush to the Pole, while his rival 
Amundsen has just contracted for a seven-years’ sup- 
ply. Amundsen says there is little animal life north 
of 85 degrees, and the sleds must be loaded with food 
if the explorer would not face starvation. 

Eustachio’s Manuscripts. — Bartolomeo Eustachio, 
whose name is perpetuated in the term “Eustachian 
tube,” was an Italian physician to whom Pope Pius IV. 
gave permission to dissect human bodies in the further- 
ance of anatomical knowledge. The original manu- 
scripts of his works have just been unearthed. 

Rotation of Venus. — Observations of certain dark 
spots on Venus by Prof. W. H. Pickering appear to 
indicate a rotation period of 68 hours. He states that 
the motion of the spots was not from west to east but 
from north to south, implying that the axis of the 
planet lies very nearly in the plane of its orbit. 

Varro’s Aviary.—Varro, author of a famous book 
on agriculture, lived in the Ciceronian age. He built 
a model aviary, with fish ponds, and duck houses en- 
closed by fine gut nettings. Similar netted spaces 
housed blackbirds, nightingales and other song birds. 
A little channel furnished fresh water, and food was 
introduced beneath the nets. 

An International Hydrographic Bureau, with Great 
Britain, the Netherlands and Norway represented in 
the directorship, has been established. Headquarters 
will be at Monaco, where it will doubtless have the co- 
operation of that eminent oceanographer, the Prince 
of Monaco. The United States has announced its in- 
tention of becoming a member. 


Field Work of the Smithsonian Institution.—In 1920 
this institution undertook 23 separate expeditions in 
various branches of science. The work in the Cana- 
dian Rockies was eminentiy successful. New astro- 
physical stations were established in Arizona and in 
Chile, and from these may be definitely determined 
the value of the solar constant in weather forecasting. 
The African expedition yielded a wealth of zoological 
material, and from Australia came rare specimens of 
the fast-disappearing fauna. On Mt. Wilson, Cal., a 
device was used that by the sun’s heat alone cooked 
bread, meat, vegetables and preserves. 

Proposed Reform of Our Calendar. — Prof. René 
Baire, of Dijon, has a most revolutionary plan for cal- 
endar reform. He would shorten most of the weeks to 
six days, give us a Saturday but once a month, take 
one day from January and, except in leap year, from 
July, and give February thirty days. The Ist, 7th, 
13th, 19th and 25th days of each month would be Sun- 
days—sixty to the year, and New Year's day and Christ- 
mas would always fall on Sunday. This sidetracks 
the objections to placing certain days in each year out- 
side the weekly and monthly reckoning. It is doubtful, 
however, if the public would ever cheerfully accept this 
reparceling of its time. 

Confirmation of Pickering’s Lunar Observations. — 
Prof. W. H. Pickering’s numerous accounts of rapid 
changes on the moon's surface, attributed to snow, 
vapors, ete., have been received with a good deal of 
skepticism by astronomers in general. He has now 
acquired a champion, in the person of Sir W. H. M. 
Christie, who visited him at Mandeville, Jamaica, last 
February and made observations of the moon with the 
Draper 11-inch refractor. The British astronomer re- 
ports in Monthly Notices R.A.S. that, in spite of un- 
favorable weather, he observed remarkable changes in 
the craters Aristillus and Eratosthenes and also in the 
Bradley “Snow Field.” The changes are fully de- 
scribed and illustrated with drawings. 


Aeronautics 


A Height Record.—From France comes word that 
Georges Kirsch created a new height record recently, 
when, on a “Nieuport,” equipped with a 300-horsepower 
Hispano-Suiza engine, he reached an altitude of 9800 
meters (32,153 feet), thus beating the previous revord 
held by Casale of 31,216 feet. 


Paris Aeronautical Exposition.—The Seventh Inter- 
national Aeronautical Exposition will be held at Paris 
on November 12 to 27, 1921, according to a recent com- 
munication. Exhibitors are welcome from any coun- 
try not having been at war with France. This expo- 
sition is not confined to flying machines and motors, 
but will include sections devoted to aerial navigation. 
companies, motor boats, gliders, machine tools, marine 
motors, electrical apparatus, spare parts, and indus- 
trial materials relating to the aeronautic industry. 


An Ambitious Project.—It is reported that there is 
in process of formation an all-British aerial transport 
company, which proposes to run regular services of 
airplanes and airships—the former daily to Paris, 
Brussels, and Amsterdam, and the latter twice weekly 
to America and Canada. The airplanes will be built 
entirely of metal and so designed that in case of a 
forced landing in the sea they will float and the pas- 
sengers will not get wet. Parachutes will be fitted to 
the aircraft. The airships are intended to do the 
journey to New York in 48 hours. They will carry 
50 passengers and will contain sleeping cabins, dining 
and smoking rooms, and a lounge, while the catering 
will be in charge of a chef. The crew will number 15. 
The inclusive fare to New York will be about $250,. 
which is approximately the present steamship first- 
class fare. 

Improved Airplane Propeller.— Announcement is 
made in the Times of the invention of an improved 
type of airplane propeller whereby engine power neces- 
sary for driving the the airplane will be les- 
sened and the vibration of the machine will be much re- 
duced. The new type of propeller arises from the addi- 
tion of a number of “veins” or flanges made of alumi- 
num to the existing type of propeller. These “veins” 
are about 6 inches in height and run parallel across 
the surface of the propeller at a distance of about 1 
foot from each other. There are eight at the drive 
side, four at each end of the blade, and six on the 
wind side in similar positions. It is claimed that by 
this arrangement the air is properly directed past the 
propeller blade faces, with the result that there is an 
avoidance of the air losses from the blade ends, which 
through natural causes take place in the present type 
of propeller, making possible a maximum thrust with 
a minimum expenditure of power. 


A Pumping Plant for the Airplane.—Herr Fokker’s 
excellent airplanes are too well known to require elab- 
oration here. However, we note in looking over the 
plans of his latest creation, the “Fokker F-III,” a 
passenger-carrying monoplane, that he has made use 
of a tiny power-driven pump which serves to transfer 
gasoline from the usual supply drums to the airplane 
tanks. The pump is mounted near the port side of the 
engine housing. From this pump a length of rubber 
tubing, normally coiled up inside the engine housing, 
can be taken outside the machine and its free end in- 
serted in a gasoline can or drum. A few strokes of the 
pump soon transfers the gasoline to the airplane tank, 
and the pump is ready for the next can or drum, and so 
on, The entire operation of filling the airplane’s tanks 
and airplanes of such proportions seem to have an in 
satiable appetite for fuel—can be accomplished by one 
man in a few minutes, and there is no slopping over 
and spilling the gasoline all over the machine. 


Three New Fog Devices to overcome the drawbacks 
of mist and fogs to airmen are stated to be under dis- 
cussion by British authorities. The first consists of 
the “laying along the route traversed by the airway 
of a powerfully charged electrical cable. This auto- 
matically sends up into the air a constant series of 
signals.” By keeping his machine in such a position 
that the strength of the signals is kept constant the 
airman is assured that he is flying along the cable 
line. The second makes for safety in landing when the 
ground is not visible, and consists of a wire, with a 
weight attached, which is lowered from beneath the 
machine; when the weight touches the earth the air- 
man learns that it is time to “flatten out” his machine. 
The third is called the “artificial horizon.” It is “a 
gyroscopic instrument which shows an artificial horizon 
line always in front of the pilot and enables him to 
detect instantly when his machine is heeling over too 
much sidewise in its relation to the real horizon, which 
is temporarily invisible. A tiny model airplane poised 
above the artificial horizon line mimics precisely the 
movements of his own machine.” 
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The “ZR-2” in flight. This British-built dirigible, purchased for the use of our Navy, measures 700 feet long and has a cruising range of 9000 miles 


Our “ZR-2” Airship and Its Shed 


Some Details of the Giant Dirigible and the Huge Hangar To Be Used by the U. S. Navy 


By George H. Dacy 








\ Ht work of erin constructior with ters are furnished with comfortable bunks. benches, 
f\ capacity of 2,720,000 cubic feet, with a total length chairs, tables and several talking machines. Each 
power car is equipped with a special cooking arrange- 


ment which admits of the expeditious preparation of 


of 700 feet and S85 feet wide with a gross lift of S4 tor S we go to press, cable dispatches tell of 
the tragic loss of “LER-2” with the 


ind an available life of approximately 45 tons, whi 























consists of gasoline, oil, crew, cargo and armament ° . meals by the utilization of the hot exhaust flames fro 
with a full speed velocity of 75 miles an hour and a majority of her American crew. Comment the motor as sources of heat 7 
cruising speed averag 6 80 enties on hour. with com upon the disaster will be found in our editorial The largest airship hangar in the world has been 
modious and comfortable accommodations for a crew columns. [HE Epiror. built at the Naval Air Station, Lakehurst, N. J., 
of 42 men and officers, the “ZR-2 the largest rship where the “ZR-2" is to be housed and where, poten- 
ever built, at this writing is about to undertake a tially, our Navy intends to construct the first rigid 
record-breaking trip from Howden, England, to Lake airship in this country The inside, clear dimensions 
hurst. N. J of previous German ships In general principles, the of this mighty garage for air-going craft are: width, 
In July, 1919, the British airship, “R-34,° made the hull structure is of standard type such as was used 258 feet: length, 808 feet; and height, 172 feet. The 
trip from East Fortune, Scotland, to Hazelhurst Field, n the Zeppelin airships, but a very considerable saving building has the largest clear roof area of any struc- 
l.. I... in 108 hours and 12 minutes of structural weight has been effected by a large num ture ever built in this country, and to obtain this enor- 
The “ZR-2" was built at the Royal Airship Works ber of improvements in detail. It is built of duralumin mous roof surface, the overall dimensions of the hangar 
Cardington. Bedford, England It is to be piloted to and consists of a number of longitudinal, lattice gir are width, 350 feet; length, 943 feet: and height, 200 
the United States under the guidance of Commander ders connected transversely by other lattice girders feet Phe entire Capitol Building at Washington could 
L. H. Maxfield, U.S.N., with a crew of 30 men and 12 which form a series of rings, the longitudinals and be placed inside the hangar and even then there would 
officers of the U.S.N rings being braced by wires This structure contains still be plenty of room The inside volume of the 
The gigantic dirigible which Uncle Sam purchased 14 compartments in each of which is a gas bag made of structure is seven times larger than that of the Wool- 
from England is so buge that if it were placed in fabric and goldbeater’s skit Goldbeater’s skins are worth Building. If the hangar were flooded with water, 
limes Square, New York City, there would only be obtained from the outer coverings of the intestines of two of our largest battleships could sail through it side 
enough space left to walk ar “ul the enormous mechan a COW Only one goldbeater’s skin results from each by side 
ical bird rhe Capitol Building at Washington, D. C., cow that is slaughtered and it would consume all the fhe building is constructed of three hinged steel 
s only 25 feet longer than the ZR-2 while if the attie on several of our largest western ranches to arches and towers, large, self-supporting steel doors 
ship could be stood on end beside the Washington provide the 60,40 skins necessary to line the hydrogen being placed at both ends. Each door is 177 feet high, 
Monument. her tail would tower 150 feet above that gas bags of the “ZR-2 136 feet long and 77 feet deep and is composed of two 
memorial skyscraper The top of the Woolworth If the outer cover of the “ZR-2" were spread on the self-supporting leaves operated by electricity and roll- 
Building in New York City is only 92 feet higher than ground it would cover an area of more than 4 acres ing out on steel tracks set in concrete. The steel used 
the penk point which the airship wuld reach in tl If all the piano wire used in this Goliath of airships in this mammoth building weighs more than SOOO tons; 
position were placed end to end, it would reach ever 60 miles the corrugated asbestos siding used would cover 4% 
rhe motive power of the mammoth aerial flier con rhis wire is used as stays and braces .e structural acres and the steel sash more than 2 acres of ground 
sists of six 350-horsepower (Sunbeam Cossack) motors strength of the ship being largely dependent on this area Railroad tracks and docking rails extend the 
located in six power cars She carries 10.400 gallons reinforcement rhere are also over 20 miles of dura entire length of the hangar. The building is equipped 
of gasoline, which gives her a cruising radius of 6000 lumin channel sections used in making the girders in with elevators, stairways, offices, shops, storerooms and 
miles at full speed or about 9000 miles at cruising the hull of this novel air boat Inside the bottom of a cafeteria, all of which are located outside the clear 
speed The propellers on two of the power cars are the airship and running from end to end, is a corridor floor area in the space available at the foot of the 
equipped with reversing gear which enables the ship containing the aluminum petrol tanks, the fabric water towers. The hangar cost approximately $3,000,000, A 
to check her speed at will or even to fly astern Ihe ballast bags, accommodations for bombs for wartime large power plant for furnishing electricity for operat- 
dirigible is controlled from a special control car sit uses, and the sleeping and living quarters of the crew ing the doors and lighting the hangar and other build- 
nated forward, which is similar to the bridge of a rhis keelway is 8 feet wide and 7 feet high. The quar ings and for furnishing steam for heating the hangar, 
hip It permits the commander to hai has been built and equipped, as well as 
die this airship exactly as does the cap arracks and mess halls for 500 men. A 
tain of a sea-going vessel A complet large hydrogen plant capable of producing 
communication system, consisting of tele 60,000 cubic feet of hydrogen daily has 
graphs, ship telephones and voice tubes been built, as well as a gas holder of 
1,000,000 cubic feet capacity. <A _ large 


expedites the transmission of orders All 
out over! 


landing field of 1400 acres has been 
cleared and graded to permit of the safe 
landing and handling of the airships. 

An interesting feature of the hangar are 
the docking rails which run through the 
hangar and cover a distance of more 
than 1500 feet, beyond each end of the 
building. In effect, they are conduits with 
narrow slots through which lines reaching 
from a trolley inside the conduit can be ex- 
tended to the airship being launched or 
docked, and are similar in general detail 
to the ordinary trolley or conduit con 
struction with slots, except that provi- 
sicn had to be made for the uplift of the 
airship. A trolley of special design is 
provided which, when not in use, rolls 
along the bottom track in the conduit but, 
when in use for docking or launching, 
rolls on its upper bearing on the under 
side of the slot rail. 

(Continued on page 171) 


orders to the power units sent 
the engine telegraphs are repeated back 
to the control car before being put Inte 
execution, The “ZR-2" is also equipped 
with a radio set that has a sending radius 
of about 1500 miles, and it is also provided 
with a wireless telephone and a radio di 
rection finding set 

rhe “ZR-2" is about 500,000 cubic feet 
larger than the huge German Zeppelin 
L-71."” which the Huns built to bomb 
New York City, and which was surren 
dered to Great Britain under the terms 
of the Peace Treaty The “ZR-2" was 
designed expressly for naval purposes, 
and paramount importance has been ac 
corded those facilities which admit of the 
attainment of maximum altitude The 


construction of this ship marks a very 














definite advance in airship practice, as it 
is the pioneer ship of purely new design One end of the interior of a huge airship hangar constructed at Lakehurst, N. J., 
for the “ZR-2” 
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Utilizing Tomato 
Waste 


IGURATIVELY — speak- 
F ing, the glass jar and 
the tin can are the back- 
stops to America’s prodigal- 
ity in seasons of luxurious 
plenitude, And yet the 
waste from commercial can- 
neries and home canning 
outfits is appalling—the dis 
earded refuse taking the 
form of trimmings, skin and 
seed. The utilization of to- 
mato pulp exclusively in the 
manufacture of catsups and 
soups renders useless the 
seeds and skins unless they 
are recovered as comuier- 
cial by-products. 

The business of converting 
tomatoes into table products, 
such as soups and catsups, 
is one of magnitude in the 
United States, 120,000 tons 
of tomatoes being pulped an 
nually in Indiana alone 
These figures represent ap 
proximately 1356 tons of 
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Salvaging Grain by 
Suction 

OLLOWING the dust ¢x- 

plosion which wrecked 
a great elevator at Chicago 
came the problem of salvag- 
ing some 6,000,000 bushels 
of grain within and around 
the wrecked structure, The 
handling of this grain by 
scrapers, portable conveyors, 
trucks and manual labor 
was a slow process and it 
was decided to use the pneu- 
matic method. Two convey- 
ors were installed; one on 
the river front for discharg- 
ing to steamers, and the 
other at the north side of 
the structure for loading 
the grain into cars. 

The use of the pneumatic 
system in salvaging this 
grain is resulting in a very 
marked saving in cost of 
handling. The labor in- 
volved is reduced to a mini- 
mum, Where a bin contain- 
ing 30,000 bushels of wheat, 
oats or corn is to be emptied, 








dry waste, or according to 
classification, 624 tons of 
seed and 732 tons of skins. 
This staggering quantity of refuse naturally elicits the 
inquiry, “Why not salvage the discarded material to 
useful purposes?” The chief reason why this question 
cannot be answered in the aflirmative is that the vol- 
ume of waste at any particular tomato-pulping factory 
has not been sufficient to justify recovery. Then, too, 
the established value of these by-products in this coun- 
try is of recent concern. 

The investigations by the Bureau of Plant Industry, 
U. S. Department of Agriculture, as to the commercial 
possibilities of canning-house waste, have likewise de- 
veloped a counter theory for assembling the material 
at a central establishment. With accessible localities 
contributing to the total tonnage at the central station, 
under the discussed plans, the quantity of available 
refuse would make its fabrication possible. Two essen- 
tial products—tomato-seed oil and meal—are profitably 
recovered from the canning-house refuse. The oil is 
valued as an edible product as well as for its drying 
properties in the manufacture of paints and varnishes. 
The meal, a residue after the oil has been extracted, 
has the possibility of profitable utilization as a com- 
mercial stock feed. 

The magnitude of the output of tomato refuse in the 
United States is suggested in a survey made by a rep- 
resentative of the Bureau of Plant Industry who per- 
sonally inspected 21 of the principal tomato-pulping 
plants, and supplemented his observations by corre- 
spondence with additional enterprises. He estimates 
that 275,000 tons of tomatoes are pulped annually, and 
when supplemented by the tonnage of culls, he meas- 
ures the total quantity of tomatoes thus utilized in 
terms of 300,000 tons. The wet waste from this ton- 
nage will approximate 16,000 tons, which would yield 
3000 tons of dry waste. 

Tomato catsup, pulp, paste, puree and soup are the 


Water side of Chicago’s wrecked elevator, showing the pneumatic conveyor that is being used in the 
salvage of six million bushels of grain 


derivatives of crushed tomatoes, when ground in so- 
termed cyclone machines The latter machinery has 
been picturesquely described as power applications of 
the housewife’s colander. By ,the commercial process 
the red pulp and juice are forced through perforations 
in a screen, while the skins, cores and seed are dis- 
carded as useless, Cyclone waste is the fitting de- 
scription applied to the outlawed material, The qual- 
ity of the tomato and the relative efficiency of the pulp- 
ing plant are factors responsible for a variation in the 
ratio of refuse—ranging from four to ten per cent by 
weight. The dry seed constitute about one-half per 
cent of the tomato. 

Cyclone waste consists of 80 per cent water. A 
method has been devised and operated on a factory 
basis whereby the wet seed of the tomato can be di- 
vorced wholesale (commercially speaking) from the re- 
mainder of the undried material. Such a system of 
seed separation, according to Dr. J. H. Schraeder, for- 
merly a scientist in the Bureau of Plant Industry, will 
enable the producer to separate the seed from other 
waste at each tomato-pulping station. Continuous of 
operation, cheap and fool proof are among the virtues 
claimed for the new method. The advantages, ob- 
viously, are to make the producer independent of the 
necessity of shipping his waste to a central plant when 
exorbitant freight rates might deprive him of potential 
profits. 

The observations as to the recovery of tomato refuse 
were gathered by Doctor Schraeder from waste-produc- 
ing stations in Maryland, Delaware, New Jersey, New 
York, Ohio, Indiana and Illinois, the tonnage of raw 
material handled by these plants for the past five years. 
Cyclone waste from tomatoes was calculated to be five 
per cent. To assemble 12,500 tons of tomato refuse at 

(Continued on page 171) 


the suction nozzle is simply 
placed under the bin and 
the gate casting knocked off. The grain is allowed to 
flow until the bin is emptied. Where the grain and 
concrete ure en-masse, a flexible hose is attached to the 
suction duct and the method of operation is quite 
similar to the ordinary vacuum cleaner, except of 
course, on a much larger scale. To some extent the 
grain is cleaned and cooled by the suction conveyor. 
The heavy pieces of reinforcing steel, machinery parts 
and concrete will not enter the duct and miscellaneous 
fragments which do pass into the line are caught on 
a screen within the separator tank and cleaned out 
from time to time. 

This is the greatest grain salvaging problem on. rec- 
ord. The workhouse bins, with few exceptions, re- 
mained intact and these were readily emptied by an 
emergency track through the house and direct spouts to 
ears. Some fourteen great storage bins on the south 
side were blown open and with but little power availa- 
ble, scrapers, wagons, trucks and portabie conveyors 
were put to work getting the exposed grain into cars 
placed on an old construction track. The double row 
of bins of the river house were more or less wrecked, 
allowing the basement of this section to fill with grain. 
The tw6é hundred and twenty standing bins of the main 
plant, each with a capacity of 30,000 bushels were 
lifted as a unit by the force of the explosion and 
dropped back on their foundations, At the same time 
the blast toward the sides wrenched the bin spouts and 
many gates loose as though by the hand of a giant. 
Any attempt along the usual lines of salvaging here 
would have been extremely costly, as well as hazard- 
ous. The pneumatic method solved this problem; one 
or two men doing the work of the large gang that 
would have been required to pursue any ordinary plan 
of attack to its doubtful and perhaps even dangerous 
outcome, 




















Left: Direct-heat drier for tomato seeds. Right: An experimental “moisture expeller” working on a different principle from the ordinary drier 


Some of the apparatus by which the tomato seeds and skins may be salvaged in the catsup factory 
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Snugged down for heavy weather 


The Motor Clipper 


At the dock; spars of lower sails used as cargo booms 


A Motor Sailing Ship That Can Compete with the Ocean-Going Tramp Steamer 


April 25, Mr. Rowland 


wxiliary sailing 


ly SCIENTIFIC AweRICAN for 
pre 


tured ind) described l new 


shi the Motor Clipper, developed by the present 
writer during a lifetime of incessant study of the sail 
ing ship problem lo make sure that the vessel was cor 


rectly pictured, the Editor has kindiy 


supply missing details in her cons 
Frankly stated the ‘Motor 


ment of and a cross between the American schooner and 


truction and fittings 


Clippet is a develop 
the racing vacht rhe schooners when first seen by 
the writer in 18%, made an indelible impression because 
of their simple rig, great carrying capacity, and general 
handiness in comparison with the then common square 
rigger At that time the first four-masted 
ers, called “1111 were considered to 
be wonderful: but there soon followed the five-masted 


schoon 


built and were 


schooner, to say nothing of the six- and seven-masted 


schooner, such as the “Wm. L. Douglas” and “Thomas 


Lawson,” built at the Fore River shipyard about 1900 

But while watching these schooners and comparing 
them with the yachts of the 
found out that they were badly lacking in one essential 
Consequently 


period, the writer soon 


point: they could not beat to windward 
their voyages were badly delayed by headwinds, and 
heavy gales drove many of them on shore In fact 
just like a square-rigged ship, all schooners were in 
mortal danger every time a gale of wind drove them 
near a lee shore. Clearly this must be changed if the 
schooner is to come into her own 

Now, in order to beat to windward like a yacht, 
three things are necessary: an easy form of hull with 
small “windage,” great stability, and leeway-stoppers 
The United States had highly 
board Why not use these on large 
course the writer knew that centerboards had been 
mediocre re 


developed the center 
schooners? Of 


used on small schooners, but with only 
sults; this because they were simply copied from the 
small sailing craft without due attention being given 
to the great friction in a big centerboard, and to the 
weakening influence of cutting a big hole in the middle 
of the vessel, where the strain is heaviest 

On the other hand, sideboards or sivords have been 
used on Dutch merchant craft for many 


asked me to 


By C. O. Liljegren 


m small sailing canoes from 1875 to this very day with 
the very best results, although now the after board is 
nceorporated with the rudder and thus is movable both 
ip and down as well Naturally a drop 
rudder cannot be used on a 5000-ton merchant ship, but 


as sideways 


the principle is the same whether applied to a canoe or 
a ship. And a single big centerboard will not only be 
heavy and unwieldy, but will make a big vessel so 
difficult to steer that it is quite out of question. 

Hence the 
which are useful in many ways in addition to stopping 


vessel can be kept on a 


Motor Clipper” was given two centerboards 


leeway By their use any 








ROLLER 














Steel centerboard with anti-friction roller 


straight course with very little rudder work, simply by 
regulating their depth below the keel. In tacking, the 
boards are raised and lowered alternately, so that miss- 
Of course some “ex- 
but they 
someone who comes along 


ing stays is never to be feared. 
perts,” as usual, will say “It can’t be done”; 
are always interrupted by 
and does it. The two centerboards have not yet been 
tried on a big ship, but they work to perfection in the 
big model of the “Motor Clipper” herewith illustrated, 
keeping it on a straight course Whoever sailed a 
model ship will understand the difficulty ; note the pho- 
tograph of this model with all sails set, and going at 
a good speed, It is now a well-known fact that models 


make possible an estimate of the behavior of a full 
size ship of the same proportions and form 

In a big ship the chief difficulty would lie in the 
raising and lowering of the centerboards on account 
of the heavy pressures and resulting friction. To over 
come friction, rollers are necessary, or some kind of 
Our illustration shows the conical, self 
adjusting roller introduced by the writer, applied at 
the point of maximum effect. The big end bearing is 
slightly tapered and allows the roller to revolve evenly 
and in full contact with the centerboard case. The 
roller almost fills the case sideways, in order to reduce 
the unpleasant “slapping” of the board in a seaway 
in light airs. The actual raising and lowering is done 
from the bridge of the vessel, through a small motor 


ball bearings 


(electric), winches, and strong iron chains, with the 
cargo winches as a reserve in case of need. The chain 
needs to be very strong, but in case of a break the 
board is made to drop out automatically so as to not 
endanger the tightness of its case; or it can be caught 
by a wire rope under the keel. 

In a wooden vessel it was almost impossible to make 
the case watertight, but this is comparatively simple 
in a steel ship, and need not cause any anxiety except 
in grounding. On the other hand the forward center- 
board will give warning of shoal water, possibly in 
time to save the ship. And if the board be bent, it 
can be dropped at will. Such things count as dangers 
of the sea against which no vessel can be made proof. 

Wind power as compared with steam power costs 
nothing beyond the relatively small outlay for a 
ship's sails, masts and rigging, and subsequent repairs. 
It is largely a question of applying wind power scien- 
tifically Unlike every other source of power, it can 
actually work against itself, and force a ship to wind- 
ward against the very wind that drives it forward. 
The machine-driven vessel's main advantage lies in 
a certain degree independent of wind and 
If the same independence can be secured in 


being to 

weather. 

a sailing vessel, even granted a decrease in speed, the 

sailing ship must ultimately prove a serious compet- 

itor of the mechanical ship for certain classes of freight 
and service, 





centuries with splendid results In fact, 
whoever like the writer has seen the 
clumsy dutch “Koffs” and “Tjalks” beat 
to windward as fast as many a yacht in 
a strong wind, must get a profound re 
spect for such a combination of carrying 
capacity and weatherliness This proves 
conclusively the worth of leeway stoppers 
on merchant ships, for thes koffs,” al 
though almost square in their ends, and 
loaded to the deck line, still can make 
fast trips 

These 


boards 


swords are simply strong wooden 
attached to the outside of the 
vessel, and pulled out of the water when 
not in use. Clearly there must be a limit 
in the size of the vessel where such sim 
ple contrivances can be used, just as with 
the centerboard Both can be used only on 


vessels under 300 tons’ register: but what 








Practical sailing men, that have seen 
hundreds of sailing ship logs, agree unan- 
imously that only calms and head winds 
have prevented sailing ships from mak- 
ing just as smart passages as any tramp 
steamer. For taking a ship through calms 
some kind of machinery is clearly neces- 
sary, but it must be cheap, easily applied, 
and like the “maid of all work,” be put 
to many uses on board: propulsion, hoist- 
ing cargo, sail handling, lighting, pump- 
ing, etc. And above all, the machinery 
must not spoil the sailing qualities of the 
ship; it must be strictly auxiliary. This 
condition rules out all twin serews_ be- 
cause of the extra cost of duplicating the 
machinery. In December, 1916, the writer 
warned strongly in the Pacific Marine 
Review and other shipping journals 
against twin screws. The warning was 
very little heeded by shipowners; but 











about duplicating the leeway stopper? In a —-> 
fact. twin and even triple sw °rds had — - - — many sailing ships with twin machinery 
been used in Holland about the year 1600, From a photograph of an eight-foot model of the motor clipper are removing it. This has been done by 
and double centerboards have 


been used 





ship, under way 


(Continued on page 171) 
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Typewriters for the 
Blind 


LTHOUGH it has been 
Lt demonstrated that the 
blind man can learn to op- 
erate the ordinary’ type- 
writer with a fair degree of 
success, this machine is 
after all not suited to the 
sightless operator. German 
inventive ingenuity for some 
reason has paid more atten 
tion to this matter than we 
have on this side of the 








Transmitting Photo- 
graphs and Drawings 
by Radio 

OR some time an inter- 

esting series of experi- 
ments has been under way 
at the large radio station at 
Annapolis, Md.,. having as 
the object the transmitting 
of photographs and draw- 
ings by radio to a, receiving 
station at Malmaisson, near 
Paris, France. This series 
marks but another step in 
the development of the Belin 








water, with the result that Left: The machine with which the operator takes down the notes on a Braille tape, the notes being afterwards read from the 
tape by the sense of touch and then transcribed. Right: A miniature typewriter of more conventional design for the sight- 


at least two very acceptable 
machines have been put out, 
so designed that the handi- 
cap of the man who cannot 
see is reduced to its lowest terms, The one is merely 
a substitute for the usual typewriter, and compares 
ruther poorly with it in speed. The other is some 
thing more than this, being designed for letters of 
which numerous copies are wanted. The letter is 
taken from oral dictation in the first instance, and 
typed, in Braille characters, on the tape. Then this 
tape is run through the instrument under the blind 
operator's fingers, and he types off, in the 


less operator 


German typewriters for blind workers 


ures bearing on the desirability of the new fuel. 

From the standpoint of the veteran greenhouse 
man, there is a bigger side to the change from coal to 
oil than recent coal strike experiences suggest. He is 
intensely interested in oil because of what help it may 
contribute to a solution of acute labor problems. With 
oil it is not necessary to shovel coal or take out ashes. 
Oil, it is declared, maintains a remarkably even heat, 


system of photographic 
transmission, which was 
described in our columns 
last November when M 
Edouard Belin succeeded in 
transmitting photographs between St. Louis and New 
York City over the usual telegraph lines. This time, 
however, the transmission is by high-power radio, which 
obviously introduces a number of complications. 

The Belin principle is quite simple and ingenious. 
The photograph to be transmitted is transferred on to 
a brass cylinder and so treated that its image is 
reproduced in high relief. The cylinder is then placed 

in the transmitting unit, where its irreg- 





ordinary alphabet, as many copies as are 
desired. 3oth machines are distin- 
guished by having the keys marked in 
Braille characters, so that the typist can 
the better detect an error. 


A Mystery Picture and Its 
Explanation 

HE reader might be allowed a gener- 

ous number of guesses as to the sub- 
ject of the curious picture presented here- 
with, with considerable confidence that he 
would not hit it right. These mysterious 
bows do not represent chair-backs, nor yet 
scrapped submarines; they are merely 
some 2000 motor trucks that were sub- 
merged to the point shown by the flooding 
of the Rhine bottom lands where they 
stood They are the property of the “ 
American Army of Occupation, and were 
waiting for somebody to come along and 
find a use for them when the flood over- 
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ular surface presses against the stylus of 
a sensitive microphone. The irregular 
surface varies the pressure on the micro- 
phone and hence its electrical resistance, 
and in that manner modulates an elec- 
tric circuit in direct proportion to the 
photographic values... A special synchro- 
nizing device sends out a synchronizing 
signal at regular intervals:. 

The receiving side consists of a highly 
sensitive Blondel oscillograph, which car- 
ries a tiny mirror on its strings. The 
strings are placed in oil so as to make 
them dead-beat, while the mirror swings 
about on its vertical axis. A source of 
light casts its rays on the mirror, which 
in turn reflects them on to a screen of 
graduated transparency, bebind which is 
a drum covered with a piece of sensitized 
paper. This drum turns in perfect syn- 
| chronism with the transmitting drum 
through the means of the synchronizing 








took them. It will be seen that the tar 
panlin bows and, in some cases, the tops 
of the cabs, are all that is visible. Sut 
the trucks stood up so well under their prolonged 
Wetting that they were successfully salvaged, and it 
is even said that they are being sold now in the United 
States 


Oil for Greenhouse Fuel 


green is the common fuel used in heating green- 
In the United States the industry en- 
gaged in producing flowers 


houses. 


Two thousand American motor trucks, intended for the Army of Occupation, 


submerged in the waters of a Rhine flood 


with a minimum amount of attention keeping the green- 
house temperature exactly as desired. 

If early results are confirmed, there is sure to be a 
rapid drift into use of oil instead of coal. We may yet 
see the day when the greenhouse which is a coal-user 
will be regarded as a curiosity. Market gardeners and 
florists are typically enterprising men, and in a situa- 
tion of this sort will let no grass grow under their feet. 


signal and special mechanism, which our 
available space does not permit us to 
describe here. As the modulated current 
or signal strength reaches the receiving end, the tiny 
mirror is deflected more or less so that its beam falls 
on any part of the graduated screen that corresponds 
with the image at the transmitting end. In this man- 
ner more or less light falls on the sensitized paper 
of the cylinder, which is then developed in the usual 
manner. 

A simpler transmitter and receiver arrangement calls 
for a plain make-and-break 





and vegetables under glass 
is extensive, and for rea- 
sons which can readily be 
appreciated, the coal strike 
brought its worries to the 
men with large investments 
in greenhouses. An inter 
esting new development in 
this industry, partly trace 
able to the difficulties of 
coal shortage, is the adop 
tion of oil for fuel. 

New England claims to 
have the pioneers in this 
new use of oil for fuel. Two 
florists near Providence 
have equipped their houses 
with oil-burning apparatus, 
the installation being suffi- 
cient to heat their whole 
ranges. More recently, in 
the great Arlington market 
gZarden district near Boston, 
a leading market gardener 
has adopted oil fuel. Inter- 
est in these most intensive 
of horticultural industries is 
So intense that the special 
Market Gardeners’ Experi- 
Ment Station at Lexington, 
Mass., is installing  oil- 








device at the transmitting 
end, operated by the surface 
irregularities, and no grad- 
uated screen at the receiving 
end. This arrangement is 
for the transmission of 
drawings, cartoons, fac- 
simile type matter or hand- 
writing, maps, and all other 
matter in plain black and 
white, without the half-tone 
gradations of the usual pho- 
tograph. 

In the present experi- 
ments, which are being con- 
ducted by Messrs. Marcel 
Touly and Gaston Johan- 
neau of M. Belin’s staff, only 
plain black-and-white trans- 
mission has been undertaken 
thus far. The difficulties 
encountered have been 
mostly in the way of getting 
the Belin apparatus to mod- 
ulate the powerful output 
current of the big are gener- 
ator at Annapolis. Over 
sixty relays have to be act- 
uated in order to bandle the 
transmitting current, and it 
stands to reason that in this 











burning apparatus, and will 
collect official facts and fig- 


The Belin transmitting apparatus employed in transmitting facsimile messages and drawings between 
Annapolis, Md., and Malmaisson, France. 


Note the big generator in background 


large number of relays some 
(Continued on page 173) 
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Where It Is to Come From, and Some of the Things We Are to Do With It 


TTENTION has lready beet illed, in articles 
Which have previou ippeared in the Scien 

rit AMER to the grow y portance f alcohe 
as a fuel The prospect ndeed, that within the 
Span of a ver rew Cut ihe Tue vith an al 
cohol base will largely r entire replace gasoline a 
a fuel for motor cat I " I I 
pect is if ‘ itt hard vet I tthe »* lt 
trial usefulness of vol ‘ ry 
industric which re f 


America 


rhe making of aleohol ha el omy 
neariy every race ww) ‘ his 
uct as used larg for beverage pur . It 
within comparatiy ee t I } 
come to be of commercial importar 1 the histor 
of commercial alcohol is even more recent in tl 
country Che industry i early ntries has s« 
far labored under two severe handicaps Alcoholi 
drinks bave been a favorit urce of governmenta 
revenue and it has taken ong time to convince tax 
ing agencies that they oug to differentiate betweer 


aleohol for beverage purposes and that used in in 


dustry 

Before the war very ittle industrial alcohol was 
used in this country rhe first large plants furnished 
the aleohol with which we made munitions for the al 
lies before the United States entered the war Later 
large amounts were used t supply our own armies 


It has been stated that approximately 52,847,117 proof 
gallons of denatured aleohol were used in supplying 
our armies with explosives, poison gas, et It is 
apparent that in time of war a well deve oped alcoho 
industry is essential It is undoubtedly true that one 


of the contributing reasons for Germany's 


By Harry A. Mount 


printing, dyeing and cleaning operations in laun- 
dries, et« 

Some idea of the tremendous importance of the in 
try can be gained when it is realized that this is 
1 partial list of the uses to which alcohol is put, 
l at new ones are being constantly added 

(ne of the newest, for instance, is its utilization in 
the purification and separation of gum _ turpentine 


percentage of the resin produced now is 


‘? i smi 

irketable because of bad color It has been found 
Xz t ent soluble in aleohol and foreign 
tte ih as twigs and insects, can then be easily 
ved listillation separates the alcohol, which can 
igain, from the turpentine nd resin, which 

‘ en mud of the highest grade 
With all these uses the factors of production and 
rice are vita “When will we have cheap fuel alco 
he s a question rivaled in importance only by the 
other one Why is alcohol so high? rhe chemist in- 


sists that the raw materials for the making of alcohol 
re on every hand in limitless and permanent supply 


t 


hat the extraction of alcohol is one of the simplest « 
ill chemical processes; that alcohol fuel is more satis 
actory than present-day gasoline; in a word, that alco 
| offers a permanent solution for the serious fuel 
problem caused by a shortage of petroleum. 

Small consolation this for the motorist who contin 
ues to buy fuel for his car that costs more and more 
and is of constantly declining quality! The supply of 
asoline already is less than the demand and the prom 
se for the immediate future is less fuel and more 
motor cars. If alcohol can make good as a motor fuel 

n't this the time to do it Why hasn't the chemist 


made good his promise? 


cohol. The one used now almost to the exclusion of all 
others is the fermenting of a mash from some material 
containing a large amount of sugar or starch and dis 
tilling and refining the resultant alcohol. 

The process is very simple, although some of the 
latest apparatus for producing large quantities of alco- 
hol continuously is rather complicated. The fermenta 
tion process has been in use for some 3000 years and 
chemists ure ready to admit that there is small chance 
of any large improvement. There is a large number 
of possible raw materials for this process including 
most of the grains, many tubers such as potatoes, tur- 
nips, mangolds, ete., nearly all fruits, molasses, and 
other materials. 

Large quantities of industrial aleohol were made in 
Germany before the war from a potato grown especiaily 
for the purpose. In this country much of the alcohol is 
manufactured from “black strap” molasses, which until 
a few years ago was a waste product of the Cuban cane 
sugar industry. The chief difficulty is that all of these 
products, which are available in sufficient quantity, are 
also useful as food and their price does not depend on 
the aleohol they will produce, but on their value as 
foods. A writer in the ScrentTiric AMERICAN has re- 
cently pointed out that if one-fourth of our corn crop 
of last year had been used to produce industrial alco- 
hol, there would have been an amount equal to our 
gasoline supply. This is an interesting speculation, 
but engineers engaged in the serious business of pro- 
ducing aleohol point out that if such a large part of 
our corn crop had been diverted to the making of 
alcohol the price of corn, and consequently the price of 
aleohol, would have soared to impossible heights. 
They are agreed that there is very little hope of cheap 
alcohol so long as we must depend for raw 
material upon products which can also be 








strength was her large alcohol plants 
which in 1912 were producing over 41 
000,000 United States gallons annually O 


for commercial purposes 


teginning with a production of 3,084 


the average citizen 


certain beverages which imparts thereto the so-called ‘‘kick’’. 
a matter of fact, alcohol is no doubt the most important of all 


“alcohol” is that forbidden ingredient of 


used as food 

There are, however, many materials 
from which it is theoretically possible to 
obtain alcohol, which are about us in 
inexhaustible quantities and which are 


As 


950 gallons in 1907 the alcohol production , 
in this country grew gradually until in chemicals useful in our industries. Millions of gallons of it are used not used for food. Alcohol may be had 
1914 the production was over 17,000,000 each year in the production of an almost endless list of commodities. from any material containing cellulose, 


gallons In 1916 the production had 
jumped to 84,000,000 gallons and in 1918 
over 90,000,000 gallons of denatured alco 
hol for produced 
Practically all of this alcohol was used 


industrial use was 


lion. 


Some industries depend upon alcohol for their very existence, for there 
is no substitute for it in certain operations. 
and usefulness of industrial alcohol are increasing in this country at such 
a rapid rate that it is becoming a very large factor in our economic situa- 
This is the story which Mr. Mount has for us this week.—THE 


in the country and the large increase can EDITOR 


be accounted for by the expansion of the 








dye and other chemical industries 


And both the production 


such as wood, grasses and vegetation of all 
kinds. As Mr. Ford has shown, it is per- 
fectly possible to make alcohol from hay 
or straw, but the difficulty is with the 
process. It is first necessary to break 
down the cellulose so that sugar is ob- 
tained and this is fermented in the usual 
way. It requires, however, a complicated 














It would be almost impossible to enu 
merate all of the industrial uses for alco 
hol But even a brief survey of the field cannot fail 
to be impressive 

The most important use for industrial alcohol is 
that of a solvent Indeed, chemists say that the only 
solvent of equal importance is water Alcohol as a 
solvent for dyes and confectioners’ colors is of greut 
importance. In the development of gelatine food prod 
ucts considerable alcohol has been used as a solvent 
for the coloring matter. If it were not for the solvent 
properties of alcohol we would not have such commodi- 
ties as perfumes, liquid soaps, toilet waters, liniments, 
flavoring extracts, ete. Large quantities are used in 
this country in the making of “solidified alcohol” as a 
fuel under chafing dishes and small portable stoves 

Alcohol is used as a raw material in the making of 
ether, mercury fulminate, chloroform, certain toxic 
gases such as mustard gas, and in many other drugs 
and chemicals Alcohol lightens the housewife’s bur 
den in many well-known ways Its medicinal value is 
also well known and large quantities are used in 
hospitals 

Alcohol is also used in quantities as a dehydrating 
agent in the manufacture of photographic films and in 
the preparation of photographic prints It is used as 
a precipitating agent in a number of chemical processes 
manufacture of inks, celluloid, 
soldering 


It enters into the 
shellacs, disinfectants, etching solutions, 
fluxes, ete 

After exhaustive tests of various anti-freeze mix 
tures for auto radiators, the Bureau of Standards has 
recommended alcohol as least harmful 

A British Government report reveals the use of alco- 
hol in important quantities in the making of many 
other articles, as electric lamp filaments, linoleum, felt, 


fireworks, matches, steel pens, artificial silk, rubber, 


These ure some of the thoughts of the average 
motorist who has followed the fuel situation in recent 
months. And to add to his confusion there have ap 
peared such statements as those of a Brooklyn inventor 
that he was ready to place on the market a motor fuel 
to sell at five cents a gallon, the base of which is 
alcohol And then comes the following, credited to 
Henry Ford : 

I am now making the best fuel my tractors can use 
out of straw I have an inexhaustible supply of fuel 
on my farm and believe the day is coming when we will 
extract the alcohol out of fruit for fuel and use the 
rest for food Il am putting up a $35,000 plant now 
to manufacture alcohol from straw alone; just to show 
people that it can be done.” 

rhe “Inventor” referred to above is now in jail and 
his five-cent fuel is branded as a swindle. A famous 
authority on industrial alcohol says of Mr. Ferd’s well 
intentioned effort 

‘This process is still of an experimental nature and 
has no commercial significance at present.” 

As for the chemist he has done his work well and 
he is now able to convert into alcohol a great variety 
of substances, many of which are now wasted, but he 
has run plump into the laws of economics and so far 
his product is not able to compete with gasoline in 
price 

It can readily be seen, therefore, that the importance 
of alcohol as an immediate savior for the motorist 
ought not be overestimated. But on the other hand the 
importance of this fuel a few years hence ought not be 
overlooked. It is the purpose here to outline briefly the 
problems the chemist faces in developing a cheap alco- 
hol fuel and to tell how he has set about solving them. 

There are several methods of deriving industrial al- 


process and a large amount of power to 
first obtain the sugar. The process has 
proved so expensive that the alcohol from this source 
cannot compete in price with that made from food 
products. There is, of course, the chance that some- 
one will find a way to do this cheaply but the odds are 
against any such discovery because some expense will 
always be necessary before the starting point of the 
fermentation process is reached. 

Is there, then, no chance that we shall have cheap 
alcohol? ‘There are at least two recent developments 
which hold very great promise, although neither of 
them is as yet commercially practicable. 

In one of these the bacteriologist has come to the 
rescue with the promise that he will soon discover a 
“bug” or bacterium which will have the power to con- 
vert cellulose materials directly into alcohol. The 
promise is a plausible one for the reason that this 
very thing has been done on an almost infinitesimally 
small scale. It is admitted that a new bacterium mus 
be found to accomplish the result on a commercial scale. 
An intensive search for this “bug” is being made by 
competent scientists and there is very good reason 
to hope for success, If this search ends favorably the 
effect will be revolutionary. 

The second basis for the hope that cheap alcohol is 
not far off is in experiments, being conducted largely 
in Europe, to extract alcohol from mineral sources. A 
chemical engineer who has just returned from an in- 
vestigation of activities reports that very great prog- 
ress is being made and that literally hundreds of ex- 
periments of a more or less extensive nature are going 
on. Europe has always led America in the manufac 
ture of industrial alcohol chiefly because we have 80 
far been blessed with a plentiful supply of petroleum, 
which had only to be taken from the ground. 
(Continued on page 173) 
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From Swords to Plowshares 
A Survey of the Post-War Activities of the Huge Krupp Works 


HE Frederick Krupp Corporation comprises the 

cast steel manufacturing plant at Essen, the Gruson 
Works in Magdeburg Buchau, the Germania shipyard 
in Kiel, the Frederich-Alfred Mine in Rheinhausen on 
the lower Rhine, the Annen Steel Works in Annen, 
Westphalia, as well as the independent Middle Rhine 
industries, the iron and coal mines, the land that was 
formerly the proving grounds at Essen, Neppen and 
Taugerhutte, and many other units. 

On July 1, 1914, all the above plants and mines em- 
ployed 80,824 workers, of which number 41,796 worked 
in the Essen Plant. It was generally believed the 
world over, before the war that the Krupp Works man- 
ufactured war material only. But few people know 
that war material actually formed but a very small 
percentage of the total output of these works. The 
importance of the company as regards production of 
peace products, can best be judged by the fact that it 
supplied 1/5 to 1/3 of all Germany’s railway materials, 
such as rails, ties, wheels, axles, frames for locomo- 
tives, boilers, fireboxes and forged pieces. There are, 
therefore, very few trains in Germany that are not 
fabricated out of Krupp steel. 

The principal articles manufactured in the Krupp 
foundry before the war were: Steel pieces of all quali- 
ties (especially high grade steel) special automobile 
and tool parts; railway and shipbuilding material. 
Among the finished products war material was first, 
such as cannon with full equipment, ammunition, rifle 
barrels, armor and huge armor plates. At the Gruson 
Works stampings and forgings for mining and cement- 
making machinery were manufactured. 

The Germania shipyards at Kiel built battleships, 
fast passenger and freight steamers, floating dry docks, 
turbines, oil engines, boilers, ete. 

The Frederich-Alfred Mine supplied iron ore and tim- 
ber as well as most everything made from these ma- 
terials, such as bridges, buildings, etc. 

The. declaration of war on August 2, 1914, necessi- 
tated a radical change in the interest of National de- 
fense. Plans for increasing the output of the organi- 


zation were immediately effected, the plants operating 
on a peace basis being far from adequate to meet the 
situation. The Gusstahl Plant in Essen alone was en- 
larged from 241.2 to 395 acres. The number of em- 
ployees in the Essen Plant increased from 41,796 to 
114,000. Similar increases were effected in all the 
other plants bringing the total employed in 1918 to 
more than 172,000. 

The armistice conditions and the Peace Treaty of 
Versailles made it necessary for the organization to 
revolutionize its gun and ammunition works. On the 
other hand the open hearth furnaces and wood work- 
ing plants continued operation as usual as long as the 
coal supply lasted. It was more difficult to find work 
for the men who had made war materials only. In 
the steel works at Essen, after the armistice, the first 
work done was the repairing of locomotives and cars, 
which was a necessity on account of the heavy wear 
and tear on rolling stock during the war. At the same 
time the manufacture of locomotives and cars was be- 
gun. The construction of this railway equipment was 
accomplished in parallel buildings composed of 19 shops 
having a floor space of 74,000 square meters (796,000 
square feet) in which today 5000 men are employed, 
giving an annual output of 300 heavy locomotives and 
tenders and 2500 15-ton cars. The manufacture of 
commercial automobiles, trucks for special purposes, 
agricultural machinery and machinery for the textile 
and paper industries is carried on, as well as that of in- 
ternal combustion engines, turbines and machines for 
making office furniture, counting and adding machines. 

By taking up all these industrial branches it was 
possible in a few weeks to resume working with the 
force which the armistice cut in half. There was a 
gradual increase, until on July 1, 1921, more men were 
employed than before the war. The working day was 
reduced from 10 to 8 hours, so that a greater force 
was required to produce the many lines. 

The program of the Essen Works, including the pro- 
duction of the raw materials which were made before 
the war, includes the following: 


Special steel, rolled, forged and in condition for 
further processes. Casting steel, forging steel, cast 
iron, silico iron for casting, steel rolls, steel plates for 
safes, tool steel, pressed steel, tin and tin articles, 
spiral leaf and other springs, gears, bolts and nuts, 
drills, metal packing, compressed air tools, pumps and 
hydraulic machinery, gear boxes for steam, water and 
electric-drive machinery, starting motors, roller bear- 
ings, mine cars and counting mechanisms. 

Cast steel shapes (structural steel) for shipbuilding 
and forgings, crude oil motors, marine oil engines, ma- 
rine gear boxes, steam boilers and Diesel engines, elec 
tric tools and lifting magnets. Precision tools and 
instruments, cash registers, motion picture projectors, 
locks, keys, surgical instruments of all non-rusting 
steel. 

Milk separators, potato-diggers, reapers and hind- 
ers, mowing machines and tractors for all the above. 
Spinning machines and parts and machines for paper 
making and textile industry. Locomotives, freight cars, 
including automatic dumping cars and complete rail- 
road signal, roadbed and overhead equipment. Steel 
and steel products for automobile and car construction, 
motor trucks, street sweepers, sprinklers and washers, 
mill refuse wagons with tractor; motor road rollers, 
industrial cars, locomotives and cable system ; steel and 
steel products for aircraft industry. 

Besides all the difficulties which the change brought 
about, the corporation naturally has to suffer from the 
economic stress of Germany. The coal shortage which 
was aggravated by the conference at Spa, is felt in all 
the works, especially where raw products are pro- 
duced. Most of these latter works had to close down. 
The reduced output of such products of raw material 
diminishes the quantity of finished products. It is true 
that the increased use of “wood” coal (brown in color) 
in place of anthracite, or in combination therewith, 
helps out to a certain extent. 

From this general coal shortage in Germany, the 
Krupp Works suffer the most, but they naturally can- 
not change the situation. 

















Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 








The Height and Velocity of Flight of 
Migrating Birds 
To the Editor of the ScrentiFic AMERICAN: 

On reading your note in the Screntiric AMERICAN Of 
July 9, concerning recent measurements of the velocity 
of flying birds, it occurred to me that two instances of 
trigonometrical measurements of the height and veloc- 
ity of migrating ducks and geese, may be of interest. 
From Science, January 1, 1897, I quote: 

“Measurements of the heights and velocities of clouds 
are now being made at the Blue Hill Meteorological 
Observatory by Mr. Rotch as part of an international 
Scheme for such work. The measurements are made 
with specially constructed theodolites in which a large 
conical tube with crossed wires at one end and an 
eyepiece at the other replaces the ordinary telescope. 

“On the morning of December 8, while Mr. 8S. P. 
Fergusson and I were engaged in measuring clouds, a 
flock of ducks passed across our base-line, which is 
2590.3 meters in length. We succeeded in getting one 
simultaneous set of measurements on the apex of the 
flock from which its height was calculated, and one or 
two independent subsequent observations, from which 
the velocity was calculated. The height was 292 
meters above the lower station, which is situated in the 
valley of the Neponset River. 

“The velocity of flight calculated from this measure- 
ment of height, and from the angular velocity measured 
at one end of the base-line is 21.4 meters per second, 
and from the angular measurements made at the other 
end of the base-line is 21.3 meters per second. The 
Wind was very light, having a velocity of only one 
meter per second, according to the automatic record 
made at Blue Hill Observatory, 180 meters above the 
valley station. The direction of the wind was from 
the north, and the ducks were flying from the northeast. 
These observations were not in our program, but they 
iay prove of interest to ornithologists and students of 


” 


aeronautics.—-H. Helm Clayton, Blue Hill Observatory. 

Again, from Science, of April 9, 1897: 

“During the three days ending March 22 numerous 
flocks of geese were seen migrating northward, or 
rather northeastward, since they were following the 
general trend of the coast line, which, in New England, 
is nearly northeastward north of Cape Cod. On the 
morning of March 22, while Mr. A. E. Sweetland and I 
were measuring clouds, at the ends of a base-line 1178.4 
meters in length, extending from the Blue Hill Meteoro- 
logical Observatory to the base of Blue Hill, we suc- 
ceeded in measuring, with our cloud-theodolites, the 
height and velocity of flight of one of these flocks of 
geese. So rapid is the velocity of flight that the flock 
was visible to the observers only about two minutes, 
but during that time two sets of measurements were 
taken with the theodolites on the leader of the flock. 
The first measurements, at 8:49 a.m., were accurately 
taken at the Observatory station, but were only ap- 
proximate at the other station. The second measure- 
ments, at 8:50 a.m., were accurate and simultaneous at 
both stations. Using the second set of observations at 
both stations for the height and the two sets of ob- 
servations at the Observatory station for velocity, the 
calculations gave the height as 276 meters above the 
Neponset River valley, or 293 meters above sea level, 
and the velocity of flight as 19.8 meters per second. 
The direction of flight was from southwest to northeast. 

“The self-recording instruments at Blue Hill Observ- 
atory, 180 meters above the river valley, showed that 
the wind at the time of the measurements was from 
west-northwest with a velocity of 4 meters per second. 
The height calculated from the first set of observations 
at the two stations was 283 meters above the river 
valley. This result, though not considered strictly 
accurate, serves as a good check on the adopted value 
which is given above. On a previous occasion as de- 
scribed in Science of January 1, p. 26, we found a flock 
of ducks flying from the northeast at a height of 292 
meters with a velocity of 21.3 meters per second. The 
close agreement between the two results is suggestive, 
though it may have been accidental.” 

At the time, we were informed by ornithologists that 
these were the first measurements of the kind ever 
obtained. I have not learned of similar measurements 
since 1897, except those you refer to, but am very 
unfamiliar with the literature of ornithology. 

A base-line less than 400 meters in length should be 


sufficient for observations of this kind, and need not 
be equipped with telephones. The accumulation of a 
satisfactory amount of data for birds of all kinds is 
likely to require much patience, at least in the Eastern 
States, for the reasons that usually only one or two 
observations can be secured on any Hock of birds in 
flight, and it is necessary for the observers to be on 
the alert continuously during long periods of time. 
S. P. Fereusson, 
Washington, D. C. 


Something New (7?) in Brick Walls 


To the Editor of the Screntiric AMERICAN: 

I was interested in an item under the above title in 
your issue of July 9, 1921. “Something New in Brick 
Walls Using Standard Bricks’—King Solomon was 
right—for in the year 1880 I rented a house at Walton 
on Thames about 40 miles from London which had 
walls built as described (I would judge it to have been 
about 70 or 80 years old at that time), and found it 
so cool and comfortable that I continued my tenantcy 
to Christmas and found it both warm and dry in the 
winter. I can most strongly recommend this construc- 
tion but it is not new. E. F. BaTeMan, 

Saskatoon, Sask. 


The Paradox of Civilization 


To the Editor of the Scientiric AMERICAN: 

The writer of the editorial under the above head in 
your paper for July 30th, is evidently alarmed over the 
approaching exhaustion of our coal deposits. He seems 
to infer that as soon as the coal has been all consumed 
the savage and barbarian will again be masters of the 
earth. 

Would it not seem more reasonable to prophesy that, 
as the time draws near when the coal will be gone, the 
need for power, heat and light will be met by substi- 
tutes, perhaps better than coal, without coal’s draw- 
backs and inefficiency? There are many sources of 
energy which could, witbin the bounds ef possibility, 
be developed to take the place at present held by coal. 
Among them are water power, solar heat, alcohol pro- 
duced from vegetation, the vast reservoir of energy 
stored in the earth’s interior, the wind and the waves. 
Why despair of the future of civilization merely be- 
cause we may burn up “ll the coal? 

East Canaan, Conn. D. C. CaNnFreLp, 
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Virgin jungle, cleared and plowed for the planting of young rubber trees 


Cultivated Rubber 


How the “Plantation” Has Made It Possible for the Grower to Keep Pace with the Demand 


By G. A. Orb 


1900 that eign substance in its composition, while the Far East- 
the first trees of these far eastern plantations came into ern cultivated product is exceptionally uniform. This 
107 the uniformity is due to the scientific methods of coagula 


| ( is a pertinent fact in the world of today that the Sumatra, Java, and Borneo. And it was in 


wheels of industry must never stop: mills and fac 


tories must Operate day after day—the demand is bearing, producing four tons of rubber. In 
ceaseless. Hence when Mother Nature moves too slowly production of cultivated rubber had increased to 1000 tion and preparation; yet it has as great tensile 


24),.0K) tons: while the strength as the finest grades of Para 

output of wild rubber had remained practically sta Ordinarily it takes the young rubber tree five years 
tionary at 40,000 tons a year. About SO per cent of the before it begins to bear latex-—a thick milky fluid, 
rubber produced annually is now cul- slightly alkaline, containing three per cent proteids, 
traces of sugar and mineral salts, about 58 per cent 


to supply these demands of modern industry with suffi tons and in another decade to 


client raw materials for its insatiable maw, then must 
the brain of man come on the job and devise ways and 
means to meet the ever-increasing need TOO) tons of 
No greater romance is to be found in the world of 


industry today than that of rubber: rubber, not alone In 
for tires that do heavy duty in the commercial pur to make certain Natives gather the seeds of the rubber tree—which 


starting its cultivation, placing William Vaughan—an are about the size of the hickory nut—and plant them 
20,000- in nursery beds. At the end of six months the seedling 
has reached a sufficient growth to have the top cut out, 
process known as “stumping.” This causes several 


tivated 
1916 a leading American rubber company decided 
a sufficient supply of crude rubber by 


water and 35 per cent rubber. 


suits or transport my lady on her round of pleasure, 
but rubber for the thousand and one other needs of authority on rubber cultivation—in charge. <A 
mankind acre tract in Sumatra was purchased, native labor 


It seems a long way from the jungle of the tropics cleared the virgin jungle, miles of modern railroads a 
to the automobile tire: yet had this same jungle not were built, .—proper quarters furnished for the 7500 shoots to spring out; these grow rapidly, and at the 
much same time the plant becomes hardy enough to with- 


natives employed on the plantation, and today 


heen made to produce instead of being merely a shelter 
tract has the appeurance of a city park 


stand the attacks of the white ants 
After burning over the ground—clearing it of trees 


these young trees are planted some 


for wild life, motor transportation would not be where of this 
it is today When the car owner sits comfortably in his luxu 


lwo decades ago “experts” declared that if the auto rious car, speeding over roads of every character and underbrush 
mobile industry was to develop much further it would with little inconvenience, little does he realize the 20 feet apart, allowing about 100 trees to the acre. 
be necessary to find some other resilient substance many processes to which the rubber in his tires has Afterward the ground is carefully kept free of weeds 
than rubber from which to make automobile tires. Yet been subjected in order to obtain the resiliency and and grass that the trees may have every particle of 
i far different resuit has been accomplished; not wearing qualities that makes motoring a pleasure nutrition that the soil affords. 
only do we have sufficient rubber for tires but for a Plantation rubber—or cultivated rubber—is much When the trees are old enough to begin to yield 
thousand uses never dreamed of in 1900 preferred by the manufacturer for the reason that it latex, they are ready to be “tapped.” Just underneath 
Cultivation of rubber was first attempted in 1876 arrives in this country in a far superior condition to the outer, corky bark lies the layer of cortex cells—a 
when the seeds of the Para tree (Hevea Braziliensis) that of native rubber lDifference in freight cost. layer some 3/16 of an inch thick and having a slightly 
were planted in Kew Gardens, London; the next year shrinkage, and ease of handling are matters of very pinkish tint: it is in this layer that the latex cells are 
it was introduced into Ceylon, and later into the Feder great importance to him; and wild rubber comes on the found. They run vertically, up and down the trees, 
ited Malay States, Straits Settlements, southern India, market with from 10 to 50 per cent moisture and for (Continued on page 175) 
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Right: Sumatran natives drying and sorting rubber for packing 











Left: Natives doctoring young rubber trees to keep them healthy. 
Two operations that distinguish the rubber plantation from the older method of jungle stripping 
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A Survival of the Fittest Among [| 
Airplanes | 
NHE French public, which has ever 
1 taken a keen interest in the advance- 
ment of aviation, was recently treated to 
an interesting competition among a num- 
ber of large passenger airplanes, the ob- 
ject of which was to determine their re- 
spective merits for regular passenger 
service, The main factors of the compe- 
tition were the maximum of safety, of 
speed, of general performance, and of de- 
pendability over a protracted period of 
service. First of all, a series of elimina 
tion trials was conducted, only the sur- 
viving machines being permitted to take 
part in the final and true test in the | 
form of a flight of 2700 miles. As for | 
surviving machines, only one came 
through the elimination trials, and that 
was the new three-motor Farman “Goli- 
ath,” which is shown in the accompanying 
illustration. 
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without a break, from boom end to mast- 

head. Note should be taken of the elab- 

orate system of strutting, characteristic 

of the Marconi mast. In the usual style 

of mast there is a single pair of spread- 

ers at the masthead; but in these boats 

there are three struts, and because the 

mast is stayed at such short intervals, it 

is possible to reduce its diameter and 
lighten it up considerably. 


Sterilizing Eggs for Storage 

EGINNING in California and moving 

east, a tendency to sterilize eggs 
when placing them in cold storage has 
gathered considerable strength this year. 
The Poultry Producers Association of 
southern California will use a_ steriliza 
tion process on a large scale for 1920 stor- 
age eggs. Chicago egg interests, it is 
stated, will also adopt sterilization. The 
process entails an extra storage expense, 
but changing times justify it, and a fu 
ture date when the entire storage egg in 








| 





Under control of the well-known pilot 
Gonin, the Farman “Goliath” made a re 
markable flight It carried a load of 
over 6000 pounds. The average flying 
speed over the 2700-mile course was upward of 80 
miles per hour, with the motors turning at 1300 revolu 
tions per minute. The machine scored a veritably per 
fect performance; indeed, not even a single wire had to 
be adjusted upon its return, and the “Goliath” was 
said to be ready to undertake a new flight without a 
single repair or tuning up. 

It will be recalled that the Farman “Goliath” as a 
type has been known for the past two and one-half or 
three years, or shortly after the termination of hostili- 
ties. However, heretofore this type has had but two 
motors of 250 horsepower each. The addition of a 
third engine should make for even greater reliability 
and greater speed. The two-engined “Goliaths” have 
distinguished themselves by the Paris-Dakar flight with 
seven passengers, Paris-Constantinople, and the regu- 
lar commercial services between Paris and Brussels 
and Paris and London. 


The King’s Yacht “Britannia” 
fFYHIS photograph of the “Britannia” represents 
ped roe Which yachtesmen never expected to 
see again, namely, King Edward VII's famous yacht 
“Britannia” once more with her racing canvas spread 
and sailing a season’s races around the British Isles. 
King Edward was an ardent yachtsman and owned sey 


eral yachts in succession before he ordered George L. 


Watson to design for him an 85-foot racing cutter. 
The result was the “Britannia.” Built in 1893, she 
was slightly larger, but practically a_ sister to the 
“Valkyrie.” which contended for the America’s Cup 
against “Vigilant.” Her dimensions are: waterline, 
87.8 feet: beam, 23.66 feet: draft, 15 feet; length over- 
all, 121.5 feet The “Britannia” was a great success 


from the first. In 1894 she took 3S races in 42 starts, 
and it was claimed that in her day she had won more 
races than any other yacht in her class, having taken 
over 100 first prizes. 

That was a famous race between her and the Ameri- 
can challenger, “Navahoe,”’ for the Bren- 


The Farman three-motor “Goliath’—the only machine to survive the rigid 


French tests for passenger-carrying machines 





The yacht “Britannia”, with King George aboard 














of the “Britannia” is one of the most modern types 
of racing cutters; a sloop, as we should eall it, 
equipped with the “Marconi mast” and rigged with a 
main sail which is nothing more or less than the old 
leg-of-mutton sail of one’s boyhood days. In this rig 
the gaff is missing and the leach of the mainsail runs, 


dustry is on a sterilization basis is not 
improbable. 

An automatic electric machine is used 
for sterilization. The eggs are immersed 
for about five seconds in an oil solution heated to 250 
degrees Fahr. The immersion sterilizes the egg and 
closes the pores of the shell, but is so rapid that the 
yolk and white are not affected and remain in the 
natural condition. 

The process does not eliminate refrigeration. Ster- 
ilized ezgs are placed in storage like ordinary storage 
eggs. They come out of storage in better shape, how 
ever, and stand long shipping to market better. On a 
quality basis they command a better market price than 
ordinary storage eggs. 

The egg trade has known of the sterilization process 
for several years, but it is only the present season that 
there has been a definite serious movement to adopt it. 
There are several interesting reasons, but the principal 
one is that the egg business “is not as it was.” Cold 
storage preservation of eggs is not perfect, and never 
has been, any more than many devices and methods in 
use are. Hitherto, however, any waste which the 
process involved was not out of line with general 
economic conditions. The past year or two in the egg 
trade has changed this. 

The minimum initial investment in a dozen eggs put 
into storage has gone up and up—in 1919 the average 
was about 42 cents—and consequently the necessity for 
care of those eggs has increased also. Notwithstand 
ing the wide popular delusion to the contrary, egg opera 
tors over a period of years have anything but a picnic 
There is ample competition among themselves, It is an 
authenticated fact that the storage egg interests had a 
very unpleasant and unprofitable time handling the 
1919 egg crop, and one reason was the heavy waste in 
storage. 

Spoilage in storage eggs of the 1919 crop was the 
greatest in years, making an entirely unexpected per- 
centage. Various theories in explanation were ad- 
vanced, the most sensible of which was the class of 
labor which candled and handled the eggs just prior to 
This labor in 1919 was inefficient, careless, 

in a degree not before known. 


storing. 





ton Reef Cup, which had been taken to 
England by “Genesta” in 1885. It was 
sailed. under reefed canvas, from The 
Needles, Isle of Wight, to Cherbourg and 
back, a distance of 120 miles, and the 
two craft tore through the seas practically 
neck and neck for much of the course. 
“Britannia” won by 214 seconds in a race 
which lasted 10 hours 37 minutes and 35 
seconds. The race was protested and 
given to “Navahoe” because the mark- 
boat, owing to heavy weather off The 
Needles, had been shifted inshore. 

The present King, who is a real sailor- 
man, having served as a midshipman and 
risen to the rank of Captain while in 
active service of the Navy, is an ardent 
yachtsman, and he has put the old “Bri- 
tannia,” now nearly 30 years of age, into 
commission and is racing her hard in the 
various regattas around the English coast. 
The old yacht is winning her share of 
races and saving her time allowance 
against the modern 70-footers and 23- 
meter yachts designed by such men as 
Nicholson, Fyfe, Mylne and others. 





There is naturally, following the 1919 
experience, much greater interest in, and 
appreciation of, safer storage methods. 








That the Poultry Producers Association of 
southern California has adopted the new 
plan is significant. 


New Flying Boat for the Dutch 
Navy 

N ORE and more the European aero- 
4 nautical constructors have broken 
away from the conventional lines and de 
veloped machines that are truly novel 
The machine shown in the accompany 
ing illustration is a case in point. Here 
is a German flying boat built for Hol 
land’s naval forces. Note the comforta- 
ble, enclosed body at the bow, with the 
pilot's cockpit above. There are ample 
windows to ensure a clear fieid of vision. 
Furthermore, note the large deck to the 
rear of the cabin. The motors are placed 
in a streamlined fuselage above the sin- 
gle plane, and drive a tractor screw and 
a propeller screw. All in all, this design 








In this picture the King is standing 
just forward of the wheel. Dead astern 


Copyright, Keystone View Co. 
German-built flying boat employed by the naval forces of Holland 


presents a marked departure from the 
usual flying boat design. 
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The Heavens in September, 1921 


The Unidentified Celestial Object Observed from Mount Hamilton 
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ow pines Wh } } t te the } 
sections of the Arizona | teau I i few miles to the 
northward, and in full rise the noble peaks of 
the San Francisco Mountai more than a mile above 
the plain, and mantled with snow until late in the 
summer Though their volear fires are long extinct 
there ure smaller craters near their base 
which cannot be many centuries old; and 
beyond them, where the plains lie lower, 
stretches the open desert 
Mount Wilson s ndeed a ontrast 
rhe Sierra Madre, on whose outer range 
it lies, is a mass of granite, rising ab 
ruptly from the rich plains of the Cali- 
fornia coast, and intricately dissected by 
steep-walled canyons So abrupt are the 
slopes that it was only with great trouble, 
and at no light cost, that a road wide 


enough for motor vehicles has been made 
to the top and even on this the places 
where one car may pass another are 


notes concerning 


carefully marked, with 

the distance to the next Looking south 
ward from the summit the eye ranges 
over the wide and fertile plain, darkened 
for miles by orange groves, and spangled 
at night with the countless lights of 
towns and cities to the shores of the 
Pacific and, in clear weather, fifty miles 
out to sea The mountain top itself is 
ample, and the various buildings and 


domes are seattered among the great 


pines, so that the newcomer, at midnight, 


must be on his guard lest he get lost 


Mount Hamilton is a narrow ridge, 
with several peaks nearly of the same 
height The Lick Observatory crowns 
one in the center, and the houses of the 
inhabitants of that isolated and inter 
esting community—which boasts of far 
more distinguished men of science per 
thousand of population than any other 


place in the world—are strung out along At 
the crests on either Unlike the 
other three observatories this one is not 
the coast range, in this re- 


side 


in the woods 
gion, is either open grass land, with scat- 


tered oak trees, or clad with dense but 

low and serubby chaparral growth In the rainless 
summers of California, the grassy slopes take on a 
tawny brown which, to the writer's eyes, is not a whit 


than the dark green of forests The 
rocks are than on the Madre, and the 
slopes less extreme, so that the road to the summit 1s 
which 
which is enough to make the 
attempts it (A 
Editor, who has 


ess beautiful 
softer Sierra 

and has easier grades than that ascends 
Wilson, 
motorist quail when he first 
mutual friend of Dr. Russell and the 
driven across the continent re peatedly, 
rashness in starting up Mount Wilson; but it 
late rhere is no point between base and summit where 
one can turn, and he had not sufficient nerve to attempt 
to back summit 

E-DITror. ) 
Lick Observatory, for it is hidden by the westernmost 
across the foothills 


wider 
Mount 
stoutest 


and 


repented of his 
was too 


down: so he had to go on to the 
Very little can be seen of the ocean from the 


s: but the view 
and the valley which runs south 
beauty, especially at sunset, 


of the coast range 
to San Francisco Bay 
ward from it is of great 
when the air fills with a ruddy violet light of extraordi- 
nary tone 

Quite unlike any of the others, and in many ways 


11 o'clock 
At 104% o'clock: Sept 
At 10 o'clock 


The hours given are in Standard Time 


Sept 


Sept. 2 


By Prof. Henry Norris Russell, Ph.D. 


ful of all, is the view from the Dominion 

Obser Victoria Saanich Hill, where it stands, 
it 700 feet above the sea; but it commands a 

f proportion to its size North and west 


d tumbled hills of Vancouver Island, 
overed with primitive forest 


thousand feet At their base is a little lake, of the 


and rising to a couple of 


hill country of New England. To 

east are the Straits of Georgia—land-locked waters 

1 of hilly islands and to the south the twenty mile 
vidth of the Straits of Juan de Fuca Beyond this, 


n a long serrated line, rise the Olympic Mountains, in 


the very northwestern corner of the United States, their 


peaks far above timber line and the highest crowned 
with permanent snow Far away in the southeast and 
ast rise the still loftier ice-clad cones of Mount Baker 
and Mount Rainier 


The Mysterious Visitor 
All this description of landscapes may seem to have 
but the slightest connection with astronomy: but if it 
had not been remarkable ob 


which must take its place in the astronom 


for views and sunsets a 


servation, 


uoz40OH | 849q,70.—= 
— 





must be made one hour later: 12 o'clock on September 6, et« 

NIGHT SKY: SEPTEMBER AND OCTOBER 
ical record of the month, would not have been made. 

A little less than two weeks ago, a group of which 
the writer was one sat on the porch of Dr. Campbell's 
house at Mount Hamilton, watching the setting sun. 
Not all the party were astronomers; two of them, like 
the host's son Douglas, had returned from France with 
the hard-won title of As the sun slowly disap 
peared, the astronomical members of the group, trained 


single 


aces 


by long practice to the close observation of a 
object in the field of view, were intent upen the singu- 
lar changes in the apparent form of the setting sun, 
But the very life 


produced by atmospheric refraction. 
upon his 


of the military aviator depends continually 
ability to see, at a glance, all that may be in the sky 
above him, or the air beneath. So it is perhaps natural 
that both officers—Captain Rickenbacker and 
Major Chambers—noticed a bright star, above 
the setting sun. The former saw it first, as afterward 
appeared, but the latter was the first to remark upon 
its presence 

As soon as attention was called to it, everyone could 
easily see a brilliant yellowish point of light quite 
stellar in appearance, just to the left of the place 


these 
close 


At 9 o'clock: Oct. 7. 
At 84% o'clock: Oct. 15 
At 9% o'clock: Sept. 30. At 8 o'clock 
When local summer time is in effect, they 


where the sun had vanished, and not more than two 
degrees above the horizon, Within five minutes it had 
set, or at least had disappeared into a low-lying bank 
of haz but not before Ir. Campbell had observed it 


with binoculars and found it to be still stellar in ap- 
pearance 

Conversation brought it out that Captain Ricken- 
backer had seen the object while the sun was still en- 


tirely above the horizon, at a distance of about six 
diameters from the sun rhis made it clear that it 
must have been a celestial object, for it had evidently 
followed the setting sun downward before it had been 
lost to sight 

It was obvious at once that this was no common ob- 
ject. ro be visible before sunset, at so low an alti- 
tude, and in a sky which for that climate was not very 
clear, the thing must have been a deal brighter 
than Venus—and Venus was far away on the opposite 
side of the sun. A glance at the Ephemeris showed 
that no other planet was in this region. 

What was it, then? A new star? Not likely, for it 
was far from the Milky Way. where most of the Nove 
have appeared; and besides, it was brighter than any 
record, except perhaps Tycho 
comet ? This looked more 
there are a number of 
instances on record in which comets, at 
perihelion, close to the sun, have been 
visible in broad daylight, the last 
being as recent as 1882 and 1910 

An account of the observation was tel- 
the center for the 


good 


Nova on 
Brahe's A 
reasonable, for 


cases 


egraphed to Harvard, 


dissemination of such news on this con- 
tinent, and thence sent broadcast. Care- 
ful search at Mount Hamilton the next 


morning, with field glasses and telescopes, 
however, revealed nothing; and up till 
last Monday, eight days later, no further 
news of the suspected comet had come in. 

This does not mean, however, that there 
was any illusion about the original obser- 
vation. It is entirely possible for a com- 
et’s orbit to be so situated that it may 
approach the sun from behind, for a ter- 
restrial observer, in such a way that 
there may be no chance of seeing it upon 
a dark sky, and so detecting it by the 
ordinary methods of search. If the comet 
came from the southern part of the celes- 
tial sphere, and had a small perihelion 
distance it might never be visible to north- 
ern observers at all, except in daylight, 
when close to the sun. It may be recalled 
that the great comet of 1882 first 
seen at Rio de Janeiro, but owing to de- 
fective cable communication news did not 
reach the northern hemisphere until after 
it had passed perihelion, and been dis 
covered by numerous observers in broad 
daylight. Again, the daylight comet of 
1910 was first workmen on @ 
railway in South Africa, who supposed 
it to be Halley’s Comet; and only the 
accident that a reporter for a local paper 
wrote a paragraph about it brought it to 
the attention of the astronomers of the Transvaal Ob- 


was 









Oct. 22. seen by 


Servatory 

There is reason to hope, therefore, that we may yet 
receive from southern point which may 
enable us to say more than is at present known con- 
cerning this strange visitor to our skies. 


hews some 


The Heavens 

Turning to the unchanging stars, and watching the 
heavens at the hour of observation indicated on our 
map, we find the Milky Way in a huge arch spanning 
Where it disappears in the southwest is 
Sagittarius, just setting. Then, above the great star- 
clouds, Aquila, and almost overhead, the great cross 
of Cygnus. Beyond this, descending toward the north- 
east, we reach Cepheus and then Cassiopeia. Perseus 
comes next, and finally Auriga, which has just risen. 

The Great Bear is low on the northern horizon, 
with the Little Bear and Draco above it. Hercules and 
Cerona Borealis are well down in the west, and Lyra 
higher up. The southern sky is dull, its only bright 
stars being Fomalhaut, low in the south, and Beta Ceti 

(Continued on page 175) 


the heavens. 
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the roller at the inside end 





Our Latest Dreadnought, 
the ‘‘Tennessee’”’ 


HE lower’ photograph 

of our latest battleship, 
the “Tennessee,” was taken 
from off her starboard bow, 
when she was undergoing 
her full speed trials, recent- 
ly, off Rockland, Maine. 
This fine ship, it will be re- 
membered, is driven through 
electrical reduction gear. 
In the trial she comforta 
bly achieved her contract 
speed of 21 knots. 

The photograph is of in- 
terest as showing, better 
than any we have seen, the 
way in which that portion 
of a modern _ battleship 
which has to do with the 
navigation and the fighting 
of a ship, has grown up 
step by step to its present 
remarkable bulk and height 
The freeboard, forward, to 








draws the chain and the en 
tire cleaner back into place 

This farmer has success 
fully cleaned his gutters 
mechanically for six years, 
The cost of the equipment, 
put together out of odds 
and ends, was very reason 
able, while for power he 
already had an engine used 
for other barn chores. 

This farmer thought for 
years that he possessed the 
only barn-cleaner in exist 
ence—until he heard of an 
other Ontario man who had 
attacked the same problem, 
solving it in a different way. 
This second farmer used 
the chain and _ cross-piece 
idea, but had the chain 
travel like a belt, that is, 
it passed along the gutter, 
emptied through the’ barn 
wall, and returned beneath 
the gutter, where the barn 
construction gave it room to 








the level of the forecastle 
deck must be about 25 feet 
on this ship, at her mean 
draft: and if so, the officers at the range-finder on the 
roof of the pilot house must be about 75 feet above 
the water. Most of the tall foremast is obscured by 
this massive superstructure, so that there is a clear 
view of the mast for not much over 15 feet before we 
come to another fighting station, or series of fighting 
stations, which takes the place of the old fighting top. 
Here we have an enclosed fire-control position for the 
secondary battery, now known as the torpedo-defense 
battery; another such station for the fire-control of 
the main batteries; and above that is a third position 
glass-enclosed, which gives an all-round view. 

It will be noticed that the top of the mainmast 
carries a duplicate construction to this. The disk on 
the front of the foremast is for showing the range at 
which the “Tennessee” is engaged; such information 
being given for the benefit of other ships in the fighting 
line. 

Another interesting feature revealed by this picture 
is the great length of the principal range-finders, of 
which one is carried in each turret, in the angle formed 
by the roof of the turret and its rear wall. In our 
latest ships immediately preceding the “Tennessee,” 
these range-finders extended from side wall to side 
wall, with their object glasses projecting just beyond 
the turrets. In the “Tennessee,” apparently the range- 
finders have been still further lengthened, and there is 
a projection of some 8 or 10 feet beyond the turret on 
each side, Length means accuracy of finding, and with 
range-finders of the size here shown, provided we are 
getting the best optical glass, it should be possible to 
give instantaneous readings 


Six of the twelve 14-in. 50-caliber guns, which form the main battery of the battleship “Tennessee” 


removal of manure, a heavy abominated chore. It is 
true that litter and manure carriers, now installed in 
many barns, are a decided advance over the wheelbar- 
row, but the overhead carrier doesn’t solve the prob- 
lem, for even with carriers there is a lot of heavy, time- 
consuming manure-forking. 

The need is for some mechanical arrangement which 
will eliminate this expensive hand-work, automatically 
removing the manure. The problem is simplified some- 
what from the fact that gutters to receive manure are 
commonly built into the barn floor behind the cows. It 
would seem a practical matter to develop a device 
which would clean these gutters mechanically, obviating 
the hand-forking now required, 

As a matter of fact, in a very few isolated cases, 
ingenious dairy farmers have home-made mechanical 
cleaners now in successful operation at this job. An 
Ontario man's plan is adapted to his 100-foot barn. Two 
drums or rollers, one at the inside end of the manure 
gutter, the other at the outside end, where a manure 
spreader receives the tramsported manure, operate, in 
conjunction with a 2-horsepower gasoline engine, a 
chain and wooden cross-piece arrangement which travels 
along the manure gutter carrying the manure with it. 
The wooden cross-pieces are a trifle narrower than the 
gutter, so that they move smoothly, yet catch all the 
manure. 

As the chain travels outward with the manure, 
emptying it, the chain winds up on the outside roller. 
It is allowed to dry well, then by a reversing process 
which unmeshes one set of gears and meshes the other 


move. In both cases there 
were details that gave trou 
ble at first, but the men worked them out. Adoption 
of similar arrangement in dairy barns the continent 
over would mean an enormous aggregate saving in 
labor. 


Railroad Steel Tie Plates Rust Less with 
Copper in Them 

HE New York Central lines have conducted a series 

of tests to determine the relative loss of metal in tie 
plates of various compositions, including these contain- 
ing a small percentage of copper. The length of time 
over which the tests were conducted varied from two 
years to a maximum of six years, and some of the 
tests are still in progress. In all cases the maximum 
corrosion developed on the bottom or under side of 
the plates, contrary to the generally accepted theory of 
most engineers and maintenance of way men that the 
maximum corrosion takes place on the top or exposed 
portion. 

The percentage of copper in the plates containing that 
metal ranged between 0.25 per cent as a minmum and 
0.5 per cent as a maximum, the plates so treated being 
rolled otherwise, according to the standards of the 
New York Central. The copper-treated plates so ob- 
tained were subjected to the same tests as the other 
plates. An exposed test on a number of steel tie plates 
rolled from mild Bessemer steel containing 0.25 per 
cent copper and a number rolled according to the same 
specifications without the copper content showed - an 
average loss of 8.88 per cent for untreated plates and 
only 1.46 per cent for the treated plates. 

A second exposed test was 


made which covered 2 





of the range to the enemy 
with a very small percent- 
age of inaccuracy, even at 
extreme ranges. 

Fine ship though the 
“Tennessee” is, she will be 
the last of her class; for in 
the “Maryland” and_ her 
three sisters, the twelve 14- 
inch guns will give place to 
eight 16-inch. The 16-inch 
is a vastly more powerful 
piece; but at the same time 
the “Tennessee,” with her 
twelve pieces and with equal 
gunnery would, in competi- 
tion, put 50 per cent more 
shells through the target 
than the “Maryland” with 
one-third per cent less guns. 


Automatic Barn 
Cleaning 

ie is sometimes erroneous- 

ly assumed that because 
labor-saving farm machines 
and appliances are very nu- 
merous the field is getting 
close to maximum develop- 
ment. A disagreeable, la- 








larger number of tie plates 
rolled from metals of va 
rious compositions. The 
plates used in this instance 
were cleaned and then ex 
posed on the roof of a 
building at Hoboken, N. J., 
where the action of the salt 
air of New York Bay could 
be studied. Tests showed 
loss on the copper plates 
from 0.46 to 0.72 per cent, 
averaging 0.56 per cent 

In comparing the data so 
obtained the nearest § ap- 
proach to the results report 
ed from the copper-treated 
plates was a loss of 0.59 per 
cent for high carbon open 
hearth steel, too hard to 
punch. The pure iron plate 
came next, with 1.17 per 
cent, and then the bigh-car 
bon Bessemer plate, with 
1.77 per cent, the latter also 
being too hard to punch, The 
remainder, which were stan 
dard steel tie plates, varied 
from 4.70 to 6.60 per cent, 
showing for common or reg 








borious job in thousands of 
dairy barns gives the denial 
to this assumption. We 
have reference to the daily 


Note the large rangefinders projecting through sides of turrets; also the lofty bridge structures at the foremast, and the 


two-deck, enclosed, fire-control stations at top of both masts 


Battleship “Tennessee” making 21 knots on her trials 


ularly accepted tie plates 8 
to 10 times the loss for the 
special copper-treated ones, 
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7 7 4 
| Inventions New and Interesting 
{ 
| A Department Devoted to Pioneer Work in the Arts 
—— Seadieeiententiatiieeeniieeies ieee e caiieaiilaiiiai 
| ~ e eye rhis m singu job rhe hole is cut, of the desired size, ions vm 
gz ad e ha reated quite in a jiffy A single chuck and blade are 
I h edical reles as sufficient for drilling and sawing holes 
| ty of Quimpet I of a wide variety of size. The blade 
np can be placed in any circular groove for 
d _ as desired size. 
Apparatus for Testing Tar : . 
TI. HE apparatus illustrated affords a An Alarm for the Sleeping 
| simple and reliable means of testing Fisherman 
sity ind consistency of tars ABOR-SAVING devices whereby the 
weording to a British journal Obvi 4fisherman may be relieved of con- 











I) 


Revolving cabinet, with telescope, 
that makes sun baths available in 
the higher latitudes 





Revolving Sun Baths 


TIX IIAT the rays of the sun can be 
| used for curing many skin diseases 
ind that the sun baths are vivant 

reous even to those who are n perfect 
health has long been well known to the 
general public But how is this most 


beneficiul agency which Nature ha 


our disposal to be 


placed at 
orthern countries w 
unshine are few l ‘ 
a Brittany doctor, M J de 


tackled and 


which 
Thezac, has as will le 
mpanving ph 


1. His invention consist 


from the ace 
cessfully solve 
ofr a most ingenious 
combined with telescopic arrangement, 
hearing a huge 
son to any part of a patie 
rhis installation 


tested in the ne 


thie ray 


body which has just 


been ghborhood 


movement 


enable the 
with ease Mo 
is so constructed that the patient, having 


osed the door of the cabin. is shielded 


Quimper 
to be followed reover, if 














One circular saw for all the holes, of 
whatever size 





quid fuel, to serve its most use 


ful | se, must be sufficiently fluid to 
flow by gravitation at normal tempera 
tures rhese conditions are readily met 
by 50 per cent mixtures of pitch and 
oil, though it is by no means unusual to 
see so-called 50 per cent mixtures which 
have to be shoveled out of the barrel 


rhis is not a question of temperature, 
because as a matter of fact the mixture 
s not so adversely affected by a compar 
tively low temperature as is pure tar 
evidenced in a 5O per cent mix 


ture at the Greenwich Tar Works of the 


South Metropolitan Gas Company, Lon 
don, England, which at a temperature 
of 55 degrees Fahrenheit was decidedly 
more fluid than an average tar at 60 de 


grees 


It has been suggested that the stan 
dard should be specific gravity rather 
than percentage of mixture such a 
standard, however, could not be univer 


sally applied owing to the variations in 


the cork as he seeks to 
tribe are not uncom- 


an umbrella rib and 


watch of 
hnny 


stant 
ensnare the 
mon, but the use of 
bell as a signal of a 


a sleigh warning 


eatch is an ingenious contraption 


rigged up by a colored man fishing on the 


Potomac River, near Washington, D. C. 
A discarded umbrella rib, to which 
is attached a sleigh bell, is stuck per- 


pendicularly in the bank. When a fish 
nibbles the bell sounds the alarm and 
the disciple of Izaak Walton is ready 
to land the easily beguiled member of 


the 
sleep on the 
when the 


tribe. The attendant of 


can go to 


the finny 
hook-and-line 


bank, feeling confident that 
sleigh bell tingles there is a perch or 


catfish on the other end of the line wait 


ing to be landed 
A linen is fastened 


line to the end of 


the umbrella rib, while the sleigh bell 
is tied near the top of the rib. As the 


rib easily bends and the 
The darky 
contribution to the cam 


fish nibbles, the 


alarm is given claims for 











he makes of tar Thus, while the spe his invention a 
fic gravit might he the same the paign to reduce the cost of living 
fos} < 
C f = — 

















tual consistency (the ll important 
factor) might vary considerably The 
exact percentage of the mixture need 
be seriously considered, as the calo 

¢ values of the pitch and oil are ap 


proximately the same It therefore re 
ives itself into a question of fluidity, 
ind this may be determined by the in 
strument under notice. It is first neces 


mixture of highest 


profitably em 


sury to prepare the 


consistency which can be 


ployed, and then have it tested by the 
instrument rhe test is made in a cylin 
drical vessel, the material to be tested 
being at 77 degrees Fahrenheit The 


into the 
sinking 


instrument is allowed to sink 


mixture, the time occupied it 
by that portion of the stem between the 
B indicating the prop 
con 


two rings A and 


erties of the mixture as regards 


sistency 
A Handy Circular Saw 


mechanic who is obliged in the 


j igen 
course of his day’s work to cut out, 


from metal blocks or sheets, any con 
siderable number of holes, will testify 
to the utility of the instrument shown 


It was originally designed, we are 
automobile 
ealled 


here 
to understand, by an 
repair man who was frequently 
upon to put new speedometers and other 
instruments in old instrument boards. 
The drill is started at the center of the 
hole-to-be, and after it gets well into 
the metal, the saw comes along in its 
trail and takes hold of its end of the 


given 


ro test the consistency of tars (the 


apparatus is shown on its side) 


Chicago City Engineer Favors 


Trailers 
ATE reports show that amend- 
ments to the traffic ordinance in 
Chicago have been drafted for submis- 


view to 
the 


council with a 
destruction of 


sion to the city 


preventing rapid 


street pavements by excessively heavy 
traffic. The proposed changes were dis- 


meeting in the office 
It is proposed to 
vehicle and 
present 
maxi- 


cussed at a recent 
of the city 
change the gross 
load from 40,000 pounds, as at 
allowed, to 30,000 pounds, with a 
mum weight of 1,000 pounds per inch of 
tire width, but it was agreed at the 
meeting that the combination of a truck 
and semi-trailer with load should be al- 
lowed a weight of 32,000 pounds, with a 
limit of 24,000 pounds on any one axle. 

United States Patents Abroad 

JNDER the Nolan bill, the privi- 
U lege of our inventors to file appli- 
cations abroad, covering inventions 
where the rights of priority had not ex- 
August 1, 1914, ends September 
After that date no valuable patent 
rights accruing to American inventors 
during the war can procure foreign 
protection. 


engineer. 
weight of 


pired 
3rd. 


The Paper Suit 
yore time ago, when there was a 
J good deal of excitement about paper 
suits and the possibility of their putting 


the woolen trade out of business, a 











LL 2) 


When the fish nibbles, he rings the 
bell and the sleeping fisherman wakes 


Brooklyn tailor undertook to satisfy 
himself as to what there was in it. He 
got hold of some heavy wrapping paper 
and made him up a suit. The material 
did not !vok to his practiced eyes suita- 
ble for needle and thread, so he used 
the paste brush. The result is the suit 
of our picture It actually worn 
about the streets of Brooklyn for a day 
without calamity of any sort and with- 


was 


out attracting very much attention. But 
it was not a rainy day. 
However, as we have learned since, 


this is not the sort of garment that Ger- 
many threatened to send over here and 
sell for sixty per suit From its 
appearance we think that many 
Americans would satisfied 
with it, even if it American made. 
The German paper are made of 
paper that into a coarse 
fabric, and come pretty close to our 
American ideas of cheap but wearable 
clothes, although too heavy for comfort. 


cents 

do not 
have been 
was 
suits 


varn is woven 














[ 


Even though it is of paper and only 
pasted together, it held for a day 
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Water Supply of the Panama 
Canal 

(Continued from page 

it takes about seven and a 

half million cubie feet to make a com-| 

plete lockage. This represents the amount | 

of water drawn from Gatun Lake in lift-| 


157) 


mated that 


ing a vessel 85 feet through the three 
locks at Gatun and then lowering it 


down 85 feet to sea-level through the locks 
at Pedro Miguel and Miraflores. Hence} 
it ean be figured that the storage of ap- | 
proximately 10 billion cubic feet of water 
will provide for 1240 lockages. During 


the entire calendar year 1920 (the 
amount of traffic was the largest in any | 
previous twelve month period), when 
over 3000 vessels passed through the| 


canal, the total number of lockages was | 
9831. The difference in number of ships | 
as compared to lockages is due to the fact 
that with two ships in a lock chamber at 
time, but one expenditure of 
necessary. During the passage 
of the l’acific Fleet as many as six de-| 
stroyers lashed together were 
through the locks at one time. Experience 
has shown that with ordinary luck in the} 
arrival of large and small 
lockages may be equivalent to 30 ships. 
Floating, lifting and lowering ships 
are not the only uses made of water at} 
More than twice the 
required for lockages 


the same 
water is 


passed 


vessels, 24 


the Panama Canal 
amount of water 


during the calendar year 1920 was used | 
by the hydroelectric plant, located be-| 


side the spillway at Gatun, in the gener- 
ation of electric power for the operation 
of the locks, the marine shops, dry docks, 
and other auxiliaries and for lighting the 
entire Canal Zone. It will always take 
at least twice as much water for the hy- 
droelectric plant as is used for lockages 
even when the canal is operated at full} 
capacity. During the calendar year 1920} 


the hydroelectric plant used over 44 bil-} 
lion cubic feet of water, which repre- | 
sented 26 per cent of the inflow con-| 
sumed. However, in case of an acute | 


shortage of water there is a steam power | 
plant at Miraflores which burns oil and 
can be kept at two-thirds the capacity of | 
the hydroelectric plant at Gatun. Of} 
course, the production of power at the} 
Miraflores plant is very much more ex-| 
pensive than at Gatun. 


The following table shews thé con-| 
sumption of water from the lake during 
the calendar year 1920, giving the way 
the water was used, the amount and 
per cent used in each instance: 
Water Consumption, Gatun Lake, 1920) 








Cause Billion Per cent | 
cu. ft. of inflow 
Spillway waste .......... 81.00 47 
Hydroelectric power..... 44.42 26 
Evaporation ............ 22.40 13 
Ee 20.86 12 
Leakages and miscellane- 
a: 3 ru: br ds ba 6:40 2.46 1.8 
Increased storage ....... 40 2 
| ERE re 171.54 100.0 


It is considered that the minimum level | 
for convenient operation of the Panama 
Canal is to have the lake surface 80 feet | 
above mean sea-level, which maintains 40 | 
feet of water in Gaillard Cut. However, | 
as about 95 per cent of the ships using | 
the canal draw less than 30 feet of water, 
there is a wide margin for practical op- 
eration. Should the water level by any 
chance drop to a point reducing the depth 
in the cut to 30 feet only ships drawing | 
in excess of that depth would be pre-| 
vented from making passage, represent- | 
ing but 5 per cent of the present traffic. 

The space between the convenient 
minimum of 80 feet above sea-level and 
the maximum storage level of 87 feet, 
provides almost 32 billion cubic feet of 
water for consumption during the dry 
Season, the only time when there is any 
danger of a shortage. It has been calcu- 
lated that this will provide, along with 
the consumption of water for the present 
hydroelectric plant and municipal pur- 


| of commerce. 


| Was necessary to provide some closure of | 


| the rails move up to fill up the slot open 
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poses, enough water to handle 1925 lock- 
ages, or approximately sixteen lockages a 
day for the average dry season. This 
will care for more than twice the present | 
traffic of the canal, hence it can be seen 
that there is no imminent danger of 
the Panama Canal going dry, or the water 
supply being so reduced as to intentions | 
with the operation of that great highway | 
However, should the water 
supply become insufficient two projects | 
for increasing it enough to operate the 
canal at maximum capacity are now be- 
ing studied. 





Our “ZR-2” Airship and Its Shed_ 


(Continued from page 160) | 


Considerable difficulty was experienced 
in designing the detail of the crossing of 
this conduit with the door tracks. It 


the slot during the passage of the door 
trucks because of the shock to so large 


and heavy a structure by jolting over this 
opening. A plan was perfected so that} 
at each crossing of the rail with the slot 
a moeving rail has been installed which} 
can be thrown by interlocking connect- 
ing rods, tying together all of the cross- 
ing. When the doors are not in use, this 
rail leaves the slot open for the passage 
of the trolley, guys and line to the air- 
ship. When the door is about to be 
moved, the connecting rod is thrown and 


ing and provide a continuous track for 
the door. 
The doors are mounted on standard 


gage trucks which travel on two lines of | 
track laid on concrete They are! 
driven by electric motors with the power 


bases, 


| transmitted through a plow which collects 


current from conductors in a slot. This! 
slot, or conduit, however, only approaches 
the outer edge of the door, so as to avoid 
possible fire risks of an electric conductor 
near the open door of the hangar. In ad-| 
dition to the electric drive, an emergency | 
winch with cables for hand operation is 
provided to open and close the doors in 
case the current or motor should fail. 

Special attention had to be devoted to} 
the lighting of the hangar because of the | 
possible of explosive mixtures | 
due to the escape of hydrogen from the} 
dirigibles. No wires or exposed connec- | 
tions are ever introduced inside the huge 
shed. All lighting is provided through | 
heavy glass gas-proof covers in the walls, | 
floor and roof with the connections out- 
side the structure. On account of the gas | 
which is used to fill the balloons, actinic 
glass is used in the skylights as it cuts | 
out all the detrimenta! rays. Special pro- 
visions for working in the hangar are pro- | 
vided by a number of catwalks, or hori- 
zontal balconies running along under the 
roof. Fastenings for traveling hoists are 
provided along the roof rafters. 


presence 





Utilizing Tomato Waste 
(Continued from page 161) 
Indianapolis, the hub of the middle west- 
ern tomato pulping industry, the cost is 
estimated to be $80,000. To assemble the 
2500 tons of wet seed alone, the charge 
would be $16,800. If the seed are shipped 
to the central plant, they merely 
washed, pressed to eliminate excess water, 
and dried in rotary driers. If the entire 
waste is the central plant, | 
the seed must be separated and the two 

lots of seed and skins dried separately. 
Under the plans of the producer sep- 
arating the seed from the remainder of 
the waste at each pulping station, the 
brevity of the tomato-pulping season | 
(August 1 to October 15) is taken into 
consideration. The assumption is that 
the plant will be of only sufficient capacity 
to dry the peak load, pressing the seed 
during the winter months. About 2200 
tons of dry seed will be accessible. As- 
suming the “union” working day of an 
expeller as being 8 hours, with a capacity 
of 500 pounds an hour one expeller will 
crush 2 tons a day. Figuring only 200 


are 


consigned to 


| there is a 
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working days, and one expeller handling 
400 tons, six expellers would be adequate 
for accomplishing the job. An allowance 
of $9 a ton of raw material is made for 
drying and handling from the cars to 
storage bins preparatory to expelling, 
while $15 a ton of dry seed is reckoned 
as the cost for extracting the oil and 
handling from the seed storage to the oil 
in tanks. Overhead and management 
charges are included in this computation. 

Oils extracted by these prescribed 
methods have been pronounced as of ex- 
cellent quality. Feeding tests with ani- 
mals have determined the nutritive value 
of the residue, The scientist also deter- 
mined the value of the Cobwell system 
of grease recovery from garbage. Involv- 
ing only a single handling, yielding the 
finished fertilizer and crude oil simulta- } 
neously, such a system has the advantage | 
of leaving the plant unencumbered for >| 





| eration in the manufacture of other prod- 


ucts during the remainder of the year. | 
Based on a large scale operation of ex-| 
isting plants, a charge of $4.75 a ton of 
ruw material is allowed. The proceeds 
from fabricated tomato cyclone waste are 
computed by Docter Schraeder to be} 
$116.000 while the expense would be $118,- 
000, rendering the utilization of the whole | 
waste as a foolish undertaking. How- | 
ever, if the seed alone are shipped in, | 
the profit to be derived from drying and} 
expelling is approximately $54,000, This} 


| profit is realized by figuring expelled oil | 


at fourteen cents a pound, solvent oil at | 
thirteen cents a pound, press cake at $40) 
a ton, and dry skins at $10 a ton. 

The manufacturers of tomato products 
in the United States might profit by the| 
example of Italy—premier tomato-produc- 
ing country—in the utilization 
and skins. The province of Parma uses 
83,660 tons of tomatoes annually, this vol- 
ume yielding from 11,000 to 12,000 tons 
of skins and seed, containing 80 per cent 
moisture. Upon removal of the water 
residue of between 3000 and 
HMM) tons, of which about two-thirds is | 
seeds. The possibility of recovering 500) 
tons of oil from waste seeds is not a far-| 
fetched supposition when it is stated that 
these seeds when extracted by pressure, 
yield 18 per cent of oil and by solvents 
20 per cent. Tomato-seed oil has a heat- 
ing value on a parity with that of olive) 
oil, and because of its drying properties 
is useful in soap making. 

Various methods of extracting the oil 
from the seeds are in vogue in Italy. One 
chemist suggests a way of divorcing the 
from the skins by agitating the 
material with water and permitting it to 
settle, the seed descending to the bottom. 

Experiments conducted by the Office of 
Home Economics, U. 8S. Department of 
Agriculture, indicate that the digestibil- 
ity of tomato-seed oil compares quite fa- 
vorably with that of olive, almond, pea- 
nut, cocoanut, walnut, and brazil nut 
oils. When refined the tomato product 
ean be used for culinary purposes, prov- 
satisfactory as a salad oil. 
showed that 16 days elapsed before the 
oil assumed a soft and sticky film, the 
experiments being conducted to ascertain 
its drying properties. 
doubtless be hastened by the addition of 
driers to the oil; anyway, the 
are inclined to attach certain 
the oil as an ingredient of paints 
varnishes 

The residue after extracting the oil from 
the seed is classified as tomato-seed meal, 
ranking in protein content with cotton 
meal, sunflower seedcake, 
oil cake, rape seedcake and linseed meal 
With respect to moisture and ash content, | 
the product obtains a rank alongside other 
feedstuffs. Italy has likewise established | 
the worth of the meal as a feed for cat-| 
tle, a factory being in operation near | 
Naples for the industrial manufacture of | 
tomato seedcake. Feeding trials are con- 
vincing that tomato seedcake is of equal} 
food value to linseed cake in the main- 
tenance of milk cows. Similar investiga- 
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| handling 
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tions of comparing tomato seedcake with 
flaxseed cake gave the edge to the for- 
mer as being richer in protein and fat. 

Complete utilization of the vast accumu 
lation of tomato seeds in the United 
States in producing oil would also yield 
a by-product of 1200 tons of meal. Also 
supplementary to this volume of meal 
there would be available 1800 tons of to- 
mato skins. Duplicate the example of 
Italy—incorporating the dried skins with 
the meal—and you have enhanced the to 
tal volume to approximately 3000 tons. 

Fortunately, the accumulation of toma 
to waste is concentrated in Indiana, Lowa, 
Michigan, and Ohio in the Middle West, 
and New Jersey, Pennsylvania, New York, 
Delaware, and Maryland in the Kast—a 
condition that logically invites the loca 
tion of a reducing plant in each of the 
two principal sections. This would fa 
cilitate the assembling of the crude ma 
terial at a minimum expense, while a co 
operative plan of manufacture would 
doubtless give a stable foundation to the 
industry. 


The Motor Clipper 
(Continued from page 162) 

the big “France” of 7000 tons, built in 
1912 and considered the largest auxiliary 
vessel afloat. Her entire twin screw ma- 
chinery has been taken away, because it 
was much too expensive and spoilt the 
speed of the ship under sail. This is a 
most significant fact. “France” is a 
square-rigged ship, which of course made 
the matter still worse; but even a twin- 
screw not much better off 

Some shipowners now go so far as to 
do away with machinery entirely for the 
propulsion of sailing ships, and for their 
as well. Of course, if no re 
duction in the number of crew is allowed, 
there is no object in installing costly 
deck and rigging machinery in the form of 
winches, etc. For propulsion, at present, 
one has the choice of the common single 
screw (two-bladed of course) hydraulic 
propulsion, and the aerial propeller. The 
last is of course ideal for propulsion of 
a sailing ship in calms, and as a 12-foot 


schooner is 


| Screw can easily absorb 100 horsepower, 
| . . P 
with an aerial motor installed on deck, 


this might be the ultimate solution of the 


problem. Only actual experience can 
show which is the best. But because the 
sailing ship is helpless in calms, and 
calms cost money, some kind of “all 


work” propulsive machinery must be used 
where the entire outfit, or a part of it, 
can be used for every purpose on board 
requiring power. The many different aux 
iliaries to the main engines now used on 
motor ships, not only cost a good deal of 
money, but being little used, are sure to 


be neglected, and can certainly be left 
out in a sailing ship. Only thus can 
power be made to pay nowadays. And it 


| is surprising how little power is needed to 


move a big ship at 5-6 knots 
As already stated, a successful sailing 


| Ship must also have an easy form of hull 


and great stability, two qualities that are 
contrary to each other. In sailing yachts 
this is evaded by using a deep ballast keel 
below the hull; the keel serving the 
double purpose of leeway-stopper and sta 
bilizer. In the “Motor Clipper” artificial 
stability is secured by automatic ballast 
tanks, which empty to leeward and are 


| kept full to windward as required, but in 


simple 


disclosed 


heavy winds only. The very 
means used cannot yet be 
(patents pending), and except in tacking, 
little if any pumping is required; 
nevertheless, the stability of the 
more than doubled, 

As regards the form of the hull, in 
“Motor Clipper’ full advantage is taken 
of the writer's discovery of the natural! 
shape of the water hollow in closing be. 
hind a Although the bow wave 
cannot be overcome, and does show in 
the photograph of the model, the entire 
absence of a visible wake proves that the 

(Continued on page 173) 


vessel is 


the 


vessel, 
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Pertaining to Aeronautics hilt \ DU ODD I Borpect tritz,; mine, by covering the automatic igniting de. 
P Its Is sia. Germany rhis process | vices with a rigid metal protection 
. f a crystalline ester is PICTURE FRAME.—I. Starr, 2073 Mapes 
ctor racteriz hat first iodin in the presence | Ave. Bronx, New York, N. Y. An object of 
! f aque etic d is added to the stearo-| this invention is to provide a frame which 
. Qf Gensel Betesest — = ie d the latter then transferred to the includes a pair of transparent faces adapted 
y to expose both sides of a sheet located be 
An ' C.D 1656 Howell FOLDING BED 1. I. Hieeins, East Rocka-| tween them A further object is to provide a 
" ihe ention relate vay, L. I “. Y rhe present invention re-| frame having a hinged or detachable member 
ia , . : : wo : : t ; 7 bine lates ft 1 folding bed of the mantel type! at one side which may be removed to permit 
- -4 . l r i | ‘ l ; vhie} rranged to be raised to a vertical) the entrance or withdrawal of a picture, 
d % ae asset posit igainst a ans s0 as to occupy a MOISTURE-PREVENTING COMPOSITION. 
I =. aae age | minimu - f floor space, and also t ‘W. H. Brapant, 727 N. 9th St., Sheboygan 
ee - — “were ict Be ae aia o ™ : el supporting ornamental or | wis rhe invention particularly relates to a 
a . . , : el eae, ie her articles composition for the treatment of locomotive 
, a a al “3 aliens . athaa’ wont HEAD FRAME FOR SUPPORTING EYE-/ cab windows, wind shields and the like which 
ble Sec tthe ners ‘ GLASSES l W. Havitanp, 540 Manhattan | are subjected to the elements; the aim is to 
he movet ft suc Ave New York, N. ¥ An object of this in-| provide a composition whereby rain and other 
tion or partial ‘ SMOKING PIPE CLEANER.—E. ©. GUN-) vention is to provide frames for eyeglasses in| moisture is caused to flow in a thin even sheet 
t to th ! ell ! the air curre A o4 \ i rst Brookly N. vhich the weight of the glasses will be taken/| in such manner as not to obstruct a clear 
passing ren rd ! Ile I I — the ects of the ‘ s to p from the bridge of the nose and supported by | vision The composition consists of tobacco 
machine ! ome r preferably n (the) other parts of the head, such as the forehead | water combined with sugar and paraffin: it 
Pertaining to Apparel sate - ; WO apt = : pean - : : te = re r cheeks. The device comprises an adjustable may be readily applied to the surface to be 
! . . ’ ne frame for supporting the lenses, and means for treated 
UNION GARMEN' lL. T. Dw rfield leaning pipe ste The wire being adapted supporting the glasses from the head. COMB.—J. P. Caneaveri, 509 4th St., Port 
i | The ‘ ppare: for! to be easil PENG 1S CUSE EORM Within & €F UMBRELLA COVER.—I. H. Werneerc and} Arthur, Texas. The object of this invention 
ys and girls; its eet . - ar holder , st pocket, a head or et! C. F. Brsein o2 EL 21st St.. New York. N. Y.| is to provide a comb especially adapted to be 
lergarmet rr ed t e the er tl largement at e end of the wire being pr It is the purpose of this invention to so con- utilized to effect the straightening of extremely 
desired freedot 1 movement of body without led for all the manipulations struct a cover as to permit of a certain amount | kinky hair whereby the hair after undergoing 
unger of unduly stra S or tearing the gal DOMESTIE REFRIGERATING APPARA-| of ctretching so that the cover ean be easily | treatment of the comb is straightened and is 
ent Another object is to pre t the user s| ris - 3 KELY > N. 18th St East! drawn over a rolled umbrella and will snugly | rendered of such quality that it may be 
" fror Pes , ext sed ft the le a . ' Vhia it ‘ } Sen , toot . . 7 : 
aport~ : coe ae J ! ve has ft Ss oObje fit around the same to provide a neat and| dressed and fixed as desired. 
e _o ‘ ‘ pact and efficient ar amental addition and one which will pre- MAP.—C. E. ANDERSON, 1314 Race St., Phil 
Tn) oe | COLLAR HOLDER cr'e h is particularl iday ble f nt i t the the umbrella. | adelphia, Pa rhe invention more particularly 
37 W. 45rd St vew York .. 3 it ppar sinall capacity Another object VANITY BOX In W. 126th | Téelates to an intensified map especially adapted 
ent er i ‘ part a spe f s tf refrigerating apparatus In} Maw Yas \ sieient relates for educational purposes. The object is to pro- 
ot P , whiel { t t l as a ng me ree f toilet ease | Vide a map which illustrates the topographie 
l 1 State , gu pors of tl rage , , , and geographic features of the subject of the 
he same | ’ a Phe pt = elie map, Which in the instance of the United 
pre t l f COLLAPSIRBLI CRATI mm PACKIN¢ a tn aianeeien States illustrates clearly the boundaries of the 
stilt tt elat ft ' CASI ‘ i JS illar R cer hoe ulead ae States and of the counties thereof, and affords 
t fa tw ! ~ h Aust Aus rt ne mowders ; nplied serving as a means| ™eanus by which the proportionate size of the 
GARTER l TA ( \ | } ent } ‘ lesigned f rt } ‘ he powders plac withir he States and counties and other countries of the 
Y osew i Cal rm t ' t . eing : a rid may be illustrated 
urter a ‘l hold the | Naps oma ’ . BOX RED SPRING CONSTRUCTION.—B 
lace with ne ling ll sy here pence : 2 ’ _ Bie " = Lt 205 Covert St.. Brooklyn, N. ¥ An 
he ser’s | r ‘ ! | I s ‘ ; er at th * : * va ng me ject of the invention is to provide a simple, 
reulatior \ ! ! " ! i ! , Ww ste a “9 apes ee enemy, | Compact box spring frame which is insect proof 
‘ t me f ly 8 ! terl i} e al - aentiey a aha sree n object is to provide a frame having a cover 
¢ . ue ; , ’ 4 fu a ~ ; or other suitable material the ends of 
yuickl place < \ Via’ 4 ( La G . einai a ire turned over the edges of the bottom 
he leg \ ilies » ae ae Pyprirest : f the frame and clamped between the edges 
GARMEN' \ Cc. i " St hich dos th separate « elopes ind a closure portion. 
\ @Uubny. f tl tterhead has for its object to provide SELF-SERVICE STORI \. W. B. JOHN-| COMBINED MATCH AND TOOTHPICK. 
ent to | i . — = address R. L, Johnston, At rust Bldg M. Bercovici, Calea Nationala 213, Botosani 
having leg } 4 re ‘ - ° SSE t Ml ry has f "| Romania The invention relates to an ar- 
irawers, col i b ‘ l —- eet as ee a sen aes {| rangement for carrying matches and _ tooth- 
he like, whereby t } 1 plura : eave picks in a wrapper such as are used for 
wearer is sured. a he I 1 sal —— el - pocket matches; the arrangement comprises 
x : he lower | l ! , : parce . . — two overlying and connecting portions, each 
j ' tt be } i aaa | | ry » = 8 so tl portion having a plurality of separable mem- 
' , i i —— + jfics oalhss ; bers, both ends of which are free, one end 
Electrical Devices . | the same til vateh the entra being pointed and the other provided with an 
PORTABLI ELECTRIC SAW D. ¢ t STADIA ROD I Hi. Scuwier, Box 233, igniting substance 
ING TOO OW Atl t \ Aud ; } ! - N. ¥ This invention relates te CAMERA ATTACHMENT.—W. ¢ MASON, 
\ bjeet of the ent ' ‘ et " , surveying struments and has reference to a| 419 W., 115th St., New York, N. Y¥ The in- 
portable lee ‘ ! t } * . » * Stadia rod pre led with graduations consist-| yention has for its object to provide an at 
( t i ! r y g ol suring figures, each of which is| tachment by means of which the camera may 
sit f mad | laced nele t he axis of said 1 be focused in the ordinary way, and the op 
t rr by } " j A bJ s I le af n of graduatio erator may be included in the picture, an ar- 
and t eadil | ‘ tL stadia 1 which will be simple and free| rangement of clock work setting off the shut- 
hand i I comp! s tending to confuse or de-| ter exposing the film or plate at a predeter- 
work ré pid i ! I the t1 mined number of seconds. The attachment 
t \ RUG E. Hu i $3 Leonard St., c/o! may be adapted to a number of different makes 
! lud : Pioneer Rug Ce New York, N. Y It is an of cameras 
BATTERY JAR.—oO. W : th eee Se eee oe : ject of the invention to provide a method for SHIPPING TAG ENVELOPE.—C. P. KL&E- 
3 I | N i the e for permitting the | i), product of rugs which will enable the! paver, c/o Cohoes Envelop Co., Cohoes, N. Y. 
battery fa " : letter “| weaver t i ug from a single strand or| Among the objects which the invention has in 
‘ } } raid of mate l d ¢ ble him to change the! view are to provide means for reinforcing the 
} i the MASSA‘ MeVICl J I lor of the rug to produce a finally completed | portion of an envelop to which is attached the 
} - st J t . t I Al rque N M rticle } ng al te bands or rings of col levices whereby the envelop is secured to the 
o pr \ ‘ st I ce a g f pleasing appearance article shipped, to facilitate the introduction 
dapted fi { ! Which is hollow vhiecl FAN OR BLOWER—E. L. Garru e/o| of the tying device, and to simplify the gen- 
e veh t} heating or gage to FIVE! yrons ( ling System Cx 70 W. 45th St eral construction 
s sub { the suri s of the massage device the) vy york, N. ¥ Che general object of the CLASP ENVELOP.—C. P. KLEEBAUVER, ¢/0 
HOLDER FOR INCANDESCENT LIGHTS =e | >» Bee is ention is to provide a fan or blower with | Cohoes Envelop Co., Cohoes, N. Y. This it 
WweoiA Ra South B v ’ ‘ sl f device which facilitates! | view to promote facility in making and as-| vention has for its object to provide an at 
ver u lates hold f _ , , sembling of the str elements entering | tachment for locking the closure flap of an 
light ranted cea . RAP _ a Napanoch, N. Y nie the fam ond tts as well as to pro-| envelop constructed from material similar 
lights. for ‘ Raee af rl ek \ : f tion is to provide a con-| mote convenience in installation of the| to the body thereof, and arranged to increase 
tor. so that tl light will ' ed at th« f I matically controlled by! fan in a ventilating system, and to provide a the resistance to any releasing movement in 
f 1s f } refle With } le loat he tr ind adapted t force the| fan which is durable and made up of simple} proportion as the movement is increased. 
change juired f the ter tank at a higher elevation or re-| parts RUDDER LOCK.—F. H. Rocers, 386 Chest- 
headlight, and it ! to interfere the same to the boiler. A further object SUBMARINE MINI r. J. Canny, 2 nut St., Arlington, N. J. The object of the 
with the reflector » ite antine to | le an arrangement of diaphragm| y 12th St., Philadelphia, Pa. This invention | invention is to provide a rudder lock, more 
_ ind means operated thereby for controlling the | relates to submarine contact mines. The ob-| particularly for use on ferry boats, which 
Of Interest to Farmers low f water from the trap through the! ject is to provide for the preliminary handling | may be operated at a point remote from the 
TRACTOR ATTACHMENT 1. F. Scuvurie,| medium of live steam admitted to the trap] of qa submarine mine up to the time when the | rudder post so that it may be operated if the 
address W. B. Paton, Cashmere, Wash rhe | to exert a pressure on the water mine is submerged, and it is intended to pro-| deck of the vessel is occupied by vehicles. 4 
invention particularly relates to an attachment PROCESS FOR THE PRODUCTION OF A| vide against premature explosions during the} further object is the construction of a device 
f handling and transporting the (Continued on page 174) 


for tractors which are adapted to pull plows,' CRYSTALLIZED ESTER OF THE STEARO-' operation « 
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in the electric furnace and is then con- 
verted into acetylene by means of the 
action of water. Alcohol may be pro- 
, duced from the acetylene in two or three 
sistance obtainable. ; ways by catalytic action. 
We now come to the sails of the) 1) Engiand alcohol has been success-| 
“Motor Cuppee. - me etherwiae eX") fully produced from ethylene obtained | 
cellent picture in the April 23rd issue, the from cash and eche oven vases, The re-| 
artist has made a striking mistake in port of a committee to the British Parlia-| 
leaving the upper gaffs standing, whereas} nent recently emphasized the importance | 
in practice these gaffs are always low-| o¢ this step. This statement was made : | 
ered, the throat standing, and with the “The amount of ethylene in the gas 
sail secured to bony rage — of the mansts. works and coke ovens ‘of Great Britain 
Thus nothing is left dangling above the) i. estimated to be sufficient to yield an-| 
lower gafts, and these are kept steady nually up to 150,000,000 gallons of 90 per 
by the wine cage ty Otherwise Ge cent alcohol, which the Times declared 
shortening of _ — is correctly shown the makers could afford to sell for 15.3d 
in the picture; with only the lower} jo, cents) a gallon.” 
courses, as shown here, the vessel is fit) Another possibility which makes an ap- 
for almost anything in the way of gales | peal to popular fancy and which will no 
at see. : ’ ’ doubt be revived from time to time, is the 
The spars of the lower sails are used/ y.o of small stills in which the farmer 
as cargo booms as shown in the illus-} .ou14 utilize his waste products in making 
tration, being set off on derrick table and his own motor fuel. In fact this practise 
“swing” to the} 


. | is not at all uncommon in Germany. But 
six-masted | 


The Motor Clipper 
(Continued from page 171) 
model is experiencing the minimum 


cross trees to give more 
five- and 


cargo, specially in a according to B. R. Tunison, a trade au- 
schooners with short spars. The lower) thority, there is little hope that  this| 
sails are stowed, and thus there is no 4 


source will ever effect the market in this | 
country. 

“There are several reasons,” says Mr. | 
Tunison, “why this is not likely to take! 


obstruction to working the cargo, and the | 
costly lower sails are saved. 

The sails on each mast are identical; 
smallest number and | 


means the 





which , M ; When | place, Labor is very much higher in this} 
“08 ‘serve sails ¢ spars. > ie ft 
oe hee a oe 4eN| country than in Germany. The farmers 


one reads of a big new five-mast barque | 
receiving a compante Gownte — of salle production on an extensive scale rather 
from the builders (82 sails in all), one! than in an intensive manner, and are not 
might stare indeed at ouch waste in the | likely to be satisfied with the results of 
present economic crisis. Certainly cheap} 9 small distillery. In order to obtain sat-| 
on ee SS ae soateves by such} isfactory results the fermentation must be | 
amass, Tat te net See mati carefully controlled and the average! 


of this country have become accustomed to 


cheap adneeg ee pase not only the! farmer does not possess sufficient tech- 
shipowners, but industry and farming and | nical training to do this effectively. The 


all civilization. 

In view of the overwhelming evidence 
in favor of the efficient sailing ship, it is 
indeed funny to hear the reasons urgeé 
by some steam shipowners against the 
sailing ship. They are the very reasons 


| manipulation of the alcohol plant is diffi- 

cult except to the technical man. These 
|} farm plants would necessarily be small 
| units because of the limited amount of 
; raw material available, the cost of the 
} installation would be high, the labor cost 


f i R65 re se ips » z " 
that, in 1865, were used against the) would be excessive, the output would be 
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You too can make 
the Yale Way your way 


HE snops of The Terry Steam Turbine Company 
give impressive evidence of Yale Way Efficiency. 
More than 50 Yale Spur-Geared Chain Blocks are 
used here for swinging the work into place at the various 
machines and on to the final assembly. 

This is the Yale Way. You may not manufacture 
turbines but there’s Yale Way efficiency for you 
nevertheless. 

Yale Spur-Geared, Screw-Geared and Differential 
Chain Blocks, Electric Hoists, I1-Beam Trolley Systems, 
Electric Industrial Trucks, Tractors and Trailers intro- 
duce substantial savings wherever installed. 


Yale Made is Yale Marked 


The Yale & Towne Mfg. Co. 


Makers of Yale Products: Locks, Hoists and 
Electric Industrial Trucks 
U.S.A, 


Stamford, Conn. 

















steamer, and for the sailing vessel. Con-| gmail, and the unit cost of production 
servatism always finds a seemingly plausi-| would be so high that the farmer could | 
ae — for keeping in the old rut; but buy alcohol cheaper than he could make 
necessity is a hard master. The ship-/ jt, Our case is quite different from that 
owner Who survives in 1930 will own and! o¢ Germany where these conditions do 
operate only vessels that, on the smallest! not exist and where the industry has 
possible capital outlay (first cost, interest, | peen subsidized by the government. With- 
depreciation, etc.), involve the smallest! out such subsidy and the government pres- 
operating expenses and can carry cargo} sure, it is my opinion that the farmers 
for the cheapest freight rates, indepen-| of this country are not likely to produce 
dently of coal strikes, fuel shortage, wind alcohol for commercial purposes for some 
and weather. | time.” 

Such a vessel, I believe, is the “Motor! ‘There is one other possibility for cheap 
Clipper” of 5000 tons D.W., big enough an “ 
for profitable working, small enough to alcohol which deserves more than pass- 
mk caeeo anywhere. | ing attention at this time. This is the | 

: chance that we will find in the tropics; 

some plant or plants rich in starch or} 
sugars, which could be used for making 
| alcohol, but which is not used as a food. 

The nipa palm, for instance, may serve 
as a source for industrial alcohol. It is} 
said there are over 100,000 acres of nipa 
duce the lag as much as possible, so that swamp in the Philippines, of which about 
one impulse will not be piled atop the | 90 per cent has never been touched and it 
preceding one. | is estimated that this untouched swamp 

Facsimile handwriting and _ printed} area could be made to yield 50 million gal- 
matter have been transmitted by radio to | lons of alcohol every season. Various | 
the French receiving station. In fact, it! specimens of the agave and cactus are 
is believed that the greatest application | used in Mexico and the southwestern part | 
of M. Belin’s remarkable system will per-| of the United States in making alcoholic 
haps be in the direction of greater accu-| drinks and it is considered possible that 
racy, and the facsimile transmission of 


some day these plants may be an impor- 

messages. Column after column of news: | tant source se pemaper eS nctogeart haga 

: . are many - % ants which may 

paper print or typewritten matter can be | #7 Many other tropical plants which may 
transmitted by wire or wireless, and re- 


be used, but the expense of transporting 
: . ; ae > xisting ale ants, the diffi- 
ceived without a single deviation from pois es rene 3 sence - pond gt the 
— a ¥ Ss O »STtabDls £ Ww f Ss 
the original. Furthermore, because of the | (™"" ; sen hy oelhmmege 
high s ; ; ie , i tropics and the great distance from the} 
igh speed of this transmission, it will é , 
y . . | markets all argue against any revolution- 
greatly increase the traffic over our pres- ‘ ‘ ‘ , 
ent systems of communication ary development in this direction. 
sys s “0 ~ s i : ‘ 
It will thus be seen that the situation 
is a very complex one and that the prob- 
lem of cheap alcohol is being attacked by 
many minds from many angles. The ma- 
terials which can be used for the com- 
mercial production of alcohol already are 
a formidable list and to these are con- 
stantly being added others. 
(Continued on page 175) 


Transmitting Photographs and 
Drawings by Radio 
(Continued from page 163) 

mechanical, electrical and other troubles 

must arise. The main difficulty is to re- 


Industriai Alcohol 
164) 


(Continued from page 

In Switzerland, where cheap water 
power is available, it is said that suc- 
cessful plants have been erected for mak- 
ing alcohol from calcium carbide. The 
carbide is first made in the regular way 























THE BIG 








IN PIPE THREADING 


are these 5 Oster Bull- 
Dog features for easier 
pipe-threading : 





HOTEL 
FORT SHELBY 


DETROIT 
LaFayette Boulevard at First Street 
400 Rooms. Fireproof 
Modern In Every Detail 


Three blocks from the busies? street crossing, 
yet on a boulevard 


OTEL FORT SHELBY offers 
H at moderate rates, every conven- 

ience within reason. There is 
running ice water in all rooms, day 
and night valet, servidor service, etc. 
Business men accompanied by members 
of their families find special satisfaction 
in the cheerful courtesy of Fort Shelby 
service. Convenient to all transporte- 
tion. All Michigan Central Depot cars 
stop close by. 


Self-locking, adjustable 
dies 
Self-locking, self-cen- 


tering guides 


No “unwinding”’ after 
a cut 


Three-lever control— 

dies reset instantly to 

size 

5 No loose bushings or 
breakable small parts 


mam GW RS — 


THE OSTER MFG. COMPANY 
CLEVELAND 


STE 


BULL-DOG DIE-STOCKS 


Rates per day: 
$2, $2.50, $3, $3.50, $4, $5; Double, $3.50 to $6 


Hotel Fort Shelby is making Detroit famous for 
hos pitality 


Sern Frymire, Manager 
E. H. Lercuen, Jr., Sec'y-Treas. 
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(Continued from page 172) ne whic : holds nti ‘ oe saci provide a device that c¢ be instantly ad-| Among the objects of the invention is to pro- 
whict hall be ij rT f g loosened mesunen aaiaaiiete \. Mintz, 260 Delaney j isted to work of varying sizes vide a machine for making molds for castings 
during th rogress of the sel : . . . NE GE TES pi eee a | having means for throwing mold forming mate- 

LEDGBI reay j ' l Rud eng reece sr ; - pig tia ¢ board Machines and Mechanical Devices | rial at high velocity directly into a flask 
Auto ¢ Marst j ‘ y “ee set permit use of WASHING MACHINI ‘ I BEA SLEY,! Anothe r object is to provide a device that has 
jects thi "inky with f all pes. at the| 417 W. Allen St., Rice Lake, Wis The inven-| means for varying the speed of operation of 
{ hold lata t a mel (elke elate 1 washing machine in which | the sand throwing or projecting means, where 
‘ ! of , lothes not | the clothes w ll be rubbed upon and by sur by the sand is packed with greater or less 
' 4 the . pr de s corresponding to that of a washing, density as desired 
' d and I d which will adapt itself withi SHOVELING MACHINE S. J. Krvty, 
u , spe ed limits to any given mass Of) 5906 7th Ave., Miami, Arizona. This invention 
: ith Ave . . ce a satisfactory cleansing) has for its object to provide mechanism for 

! ; ‘ thie s is he small large | shoveling ore, dirt and the like wherein a 

. asp : will nt loth d sited f washing supporting platform is provided, having an in 
, aved aif rURNOVER MACHINI L. GoLpSTEIN, 179} clined track on which the shovel runs, the 
‘ 4 ot of ‘ ‘ +) weigh i 1 St., I Ly N. The object of the! car carrying a ram for loading the shovel, and 

table e e8cn f | ‘ ' ‘ ally de turnover machine] power operated means for raising the shovel, 
, rely r f < , , . ly ‘ es] designed for tur 4 ver!) the platform being mounted on a car and 
a te lik ial 1 , subject to l le ibly pieces such fur) adjustable, with respect to the car 
r i | 1 ! manual LUMBER HANDLING MACHINI J. & 
rat f move t I g sl tl T SZYMANSKB, 216 N. 10th St., Yakima, Wash. 
a rd wil l } An object f the invention is to provide a 
I é ‘ | g |} machine adapted more particularly to handling 

i l . ‘ ‘ te - | railroad ties A further object is to provide 

pmsl 3 A | i dk € be mechanically operated device, the receiving 

t> . ( s 4 s # | fend of which is positioned adjacent to a 

i . " 7 , vl e tw yi re ‘ a quantity of railroad ties while the other end 
, , ! reversely > we Z j Pry} is positioned at a place to which it is de 
, 4 ant ¢ the t ! . i pe ‘ ( holding a aeamade - a inl in sired to transfer the ties, the ties being first 
aay wit? ea 4 t } , ether ag st t it the : pe le ; manually placed on the receiving end from 
} } i " led r t whence they are taken up without further at- 
“er ies P he . . ls 1 the e without danger of iring| tention by the operator 
‘ ly rted; 3 - : é‘ S the turing operat me REPRODUCER FOR TALKING MA- 
a ya Hardware and Tools he use of a skilled operator.| epiNES.—J. W. KavrMann. 1730 X seen 

I CU US 7 8 ‘ . ' 278% ne e . aden ple, durable and t liable St., Baltimore, Md This invention has for its 

erry IGN] R ‘ | \ j ~ : ‘ ‘ , \ ect rf} to get t ol bject to provide a connection between the 
4 . 4 ae 7 { lhe t t ” posing stich ECON DENNING MACHINI W PAR-| needle and the diaphri n controlling lever for 

; nart " ‘ a I t ect A 1 4 i i 133 Lincol st transmitting in as perfect a manner as possi- 

. el at eng Pe ni . ao stereotype or othe Ast EL. f., NM. Y Among the objects of| ble the movement of the needle, to provide for 
, ‘ ee ‘ { 7 , t ‘ ed et th the said he vent s to provide a book indexing ma-|aq softening of the tone and elimination of 
the prime ; , 7 g such stereotype) chine arranged to permit of quickly and accu-| mechanical elements therefrom, as well as for 
expensive indore | le i ur . ; ‘ tae . an rately - lexing notches it the eS increasing the volume of tone 

; I ' I ren ! f set-up type or f a Another « ject s to enable the > YT . . , 
tt ~~ sdaptable , ent t : ROAD BUILDING MACHINE.—J. W. Hatt 
ind capable f l y | - cp — venta gen arn) Warren, Ohi This invention has for its 

ROW FACING OAR 1 | : an 2 BOR G AND THREADING Tool Db. D ; " | - ely short time without undue chieet to peovide & madhine eapedalie adeall 
penta i hasten a rb : W . 5 l y Ws ona — — y ys f : ‘ for tamping brick and newly laid concrete, 

«alee lt tina ane Aegan yy tt eets the re to pi ide | POWER TRANSMITTING MECHANISM where a tamping member ie provided of rela- 
matabiy mounted car which 1 ’ nore J SI 5 : a und Oren na W. E.R th : <65 pow — _ Fagen ai tively large extent adapted to rest upon the 
fro 1 sitting or star r posit 4 pre : . ; : : ; id eee a * a has par ; nn ree . ne a a th ro '-| surface of the pavement, and a ram contacting 
boat or similar craft The «de e may | ngs = “5 -* ve biget * oe , ae ; —e : : et — fs ; re > & a with such first named member to thoroughly 
moved to any position along the le f oF ae ; , f on : “ge ; ba et fe an eccentric power Sere NER ement) tamp the brick or concrete, and cause the same 

. ' wit? a for rating . — = © part o - which the friction generated is reduced to} to have a smooth surface 

it and is provided with mea b nerat J ‘ provid » toe that will| 4 minimun Another object is to produce an a ee : ome 
me ene Chita facing the Girest trave aie eid > eget ened ite vhich iv compact and composed of a| . PRESS BED MOVEMENT.—J. W. Weaver, 
also means to regulate the forw ! bac 1 danger of the toel breakin: inimum number of parts. A further object is Box 371, Raleigh, N. ¢ rhe invention has ref- 
ward swee] ASeaGE TOO! Mata 20T Sth Ave.| to pt sae dilistens Sebeteating menne we to bed movement mechanism of one and 

AUTOMATIC FLUSH 1. RB. Wa (506) vor! "ih : m aes mh is ya meres ; pele in og ae pao 
S. 32nd St., Omaha, Ned. dm enon ee | toilet devices 1 more particularly to de-| FLUID MEASURING MACHINE.—S. F./ 000er ne soul oor porisontal ae 
lates to flushing devices particularly for use cee iil. a massnatne th ads ond Mrioron, Medical Bldg., New Orleans, La The mnt . . ~ : 5 speed, <ggnae sear accu 
in eonnection with toilets of any kind, and seni ets ‘ie watenane ebieth te peeelie ¢ nvention has for its object to provide a fl P n — 7 provide stationary bear- 
bas for ita object to provide a flush which is ae eae a i. need iggenne” eagle gery teasuring machine which will accurately meas- | i2g&s8 of the driving pinion wheel with contin- 
so constructed that the reservoir tank will! | : oe ¥ % ere ' oe if cece . an enah | UFe fluids, the construction being such that | VOUS mesh of said pinion wheel and gear teeth 
be emptied at predetermined intervals whereby tet eerie Aees “ ae ce | when the machine has been once actuated the |!" @ continuous alternating rack. 
the toilets may de kept , roughly si ‘ ' ; : ‘ ; measuring pro must be fully completed JACQUARD MECHANISM.—G. C. L. Tiscn. 
tary condition TOOL HOLDER B. T. Cars ( Kinder-| pefore the machine may be actuated a second | 454 Spring St., Elizabeth, N. J. An object of 

HUMIDIFIPR.—L. G. Hourscuyerer, 15) ! Knitting | - Kinde sa “e - ¥ oe time Another object is to produce a ma-| the invention is to provide a drive adapted to 
Maple Terrace, Charlest Ww Va among | PRBc!P al object of . ver . ce = — Y chine with means by which different quantities| be connected to any form of jacquard link 
the objects of this invent s to provide a| ‘¢ 2 ect : ‘s rages 7 7 a . . ol wi r ; bee “s may be measured, | wherein the power is transmitted through a 
device which will occupy the space of a cigar | * - shana ? “A = - : r a3 io a . es LAWN MOWER.—H. L. Ricuenpirer, Box| form of mutilated worm which will act as 
in a bow of cigars and which can be adjusted oan , alee —_ eo"! 83. Bladen, Neb. An object of the invention is driving means for links, also as means for 
to give just the desired ture oe te chat} SMC? 86 screws OF Dole the device when ad-| |, provide a lawn mower which will cut grass | Tisidly holding the links in a certain position 
it off entirely A further object is to provide justed will rigidly clamp the tool en oe i awkward places not conveniently reached while the thread-carrying bars are being 

humidifier which has ar ne ibsorbent hat it will become disarranged fron by the rdinary type of mower, and which | shifted. Another object is to provide a drive 
core spaced from the wails of the casing so as pa oy pee vill also cut weeds or other upstanding growth | ¥ herein the parts may be easily adjusted for 
to permit of a relatively large evaporating MULTIPLE SUCKER ROD SOCKET A. H.| and not mash the same down as is the case | receiving different sized driving members. 


; 117 KE. Ist St., Tulsa, Okla, Among] with lawn mowers in ordinary use. This ma-| MECHANICALLY-OPERATED ADVERTIS- 


area around the core 


HAT STRETCHER AND SHAPER D ' D4 ations provide ” et ha & #Tip-| chine is strong be easily operated, assem-| ING DEVICE.—A. Astron, 191 Broadway, 
FREI INE, 1250 Fulton St., Brookly N. Y¥.| P r slips h the teeth ¢ the side dis-| bled and == take upart for cleaning and | New York, N. ¥ rhe primary object of the 
Phe special object is to pre le a hat stretcher , : hous taper from the entrance | repairing } invention is to provide means for demonstrat 

: tl ! s t rrip any ze f ng the action of what is known as a lever- 


d shaper designed to permit the salesman i ° es Ss : : : INDEPENDENT FEED RAIL DRILI Ww 


pe i ! 
‘ } t} . ¢ +) 











a retail store to readil ipe a hat so as t , nile , e socket, Fre- Bo McCa c/o Defiance Machine Works, De- type, self-filling fountain pen The apparatus 
irately fit the custo mead 5 to at = ee Ris ancee nn Figs Resin sa ince, Oh fhe invention relates to metal | ©°™Prises a model of a pen or other article 
mmodate bumps ot u egularities of | Sduare OF Sunny Eager pats of 6 Same working machines of the heavy service type having a lever adapted to be given a swing- 
the head Another objec to permit of read-| T°¢ tl ' ts object is t provide an independent rail ng movement, means for raising and lower 
ly ironing or steaming the base portion of FOLDA HACKSAW I D. Ba drill more especially designed for use in loco-| '™& the model, and for angularly displacing the 
he hat crow! \ purpos f the ‘ is | aaatien and’ sail y sh ns. gas engine and au- lever 
TRANSPLANTING RECEPTACLI T I v¥ which ts ¢ tomobile factories, general machine shops and | — PRINTING PRESS ATTACHMENT J. H 
Wi Goldsbor« N. ¢ This de relat to i ff I S$ alg lar establishment ind arranged to per-| © UNNINGHAM, 534 Jackson St., San Francisco, 
th transplanting of large evergr ! bs : e mit of heavy ¢ drilling or heavy jig drill-| Cal An »bject of the invention is to provide 
i re particularly trees with the roots and foidat ne 1 t r. The machine is so compact that a single| means for quickly drying printed sheets as 
‘ th or: - qh , 5 te ed 1 ! he ‘ tor « ’ umber of drill spindles, | they are delivered from the press 4 further 
This transporting and tr plant recept poenet either single or group, in operation | object is to provide for introducing a current 
cludes a pair of side is wi a v mae— 2S ; 116 Walnut] yULTIPLE SPINDLE DRILLING MA-| °f heated air to the sheets to dry the ink, and 
ed into the round ar l e root baY ) ! vé s wedge is 1 e particu-| @pypNy W | McCar e/a Defiance Mai? © lize the air pump whic h is ordinarily 
d hingedly s 1 togetl I : pro- f t plitting of 1 | ehine Works. Deflance. Ohi An object of th employed to operate the feeder for furnish 
vided with he wal ad lower l " ! cha ‘ ' 1 1 multiple a dl the current of air required. 
edges for supporting th< vithin the 1 ter v f simpl 1 eff >| arittine machine of inclosed unit construct! PULSATOR FOR MILKING MACHINE— 
ceptacle thus pre t 1 greater extent truct l t pable of effecting @) and designed for simultaneously carrying a| A. D. Evuineton, Lock Box 491, Springfield, 
jars looser earth ar 1 the r t re f legre f litting I vedges i mbet f drilling perations Another ob-| Ill Among the objects of the invention is to 
UMBRELLA HANDLE R K Y eral rt Ge Compress & me see | ject is to pre le an automatic quick advances provide a pulsator in which means is pro 
2 Union Sq., New York, N. ¥ Ay renege) FF and y secti« slow work feed and a quick return of the drill | vided for alternately transmitting to teat cups 
the invention is provide an umbrella which PIPT WRENCH \ \W KIEF? 1909 N spindles, thus insuring a high speed produc-| 0! other parts of the n achine pre ssure and 
is hollow and contains a pair of cords so that! Keystone Avs Chie Il An object of the) tio without requiring attention on the part} icuum impulses whereby squeezing and suck- 
the hand may be slipped between the cords| invent to provide means for permitting| of the operator, except to place the work in| ing actions are alternately produced. A fur 
and the har dle suspended therefrom, or the} a yielding movement of one of the jaws of| position, start the machine, and remove the| ther object is to provide a device in which 


cords may be placed in the handle out of sight| the wrench relative to the other jaw to more| finished work. (Continued on page 176) 
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PATENTS 


[" YOU WAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us In many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 


MUNN & CO., 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL, 
Scientific American Building, WASHINGTON, D. C, 
Hobart Building, SAN FRANCISCO, CAL, 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 
year ° . ceoeceececceeses 

Scientific American Monthly (established 
1876) one year $7.00 


WU 





Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per year additional 
Scientific American Monthly 72c per year ad- 

ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional | 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
Remit by postal or express money order, bank | 
draft or check. 


AGENTS WANTED 





AGENTS, $60 to $200 a week Free samples. Gold 
Sign Letters for Store and Office Windows. Anyone 
can do it. mand. Liberal offer to general agents. 
Metallic Letter Co., 4 IX N. Clark St... Chicago 





BUSINESS OPPORTUNITY 

SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
$300 to 82000 nec ary. Will allow expenses to Balti- 
more as explainec Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore. Md. 
BUSINESS OPPORTUNITY 

YOU CAN havea business profession of your own and 
earn big income in service fees A new system of foot 
correction; readily learned by anyone at home in a few 
weeks. Easy terms for training ; openings everywhere | 
with all the trade you can attend to. No capital re 
quired or goods to buy, no agency or soliciting. Address | 
Yephenson Laboratories 23 Rack Ray. Boston, Mass. 


FOR SALE 
IMPORTANT and “going” hardware specialty. A 
fully developed, marketable and profitable mechanical 
device enjoying monopoly in the United States, pro 
tected by numerous and adequate patents. Capable of 
very large results if backed with sufficient capital. For 
full information, Box 132, Scientific American. | 


FORFIGN STAMPS 

55 DIFFERENT STAMPS, including China, Japan, 
French Colonies, etc., given to applicants for our high 
grade approval selections. Send references and 2c stamp 
t the EDGEWOOD STAMP CO., Dept. G, Milford, 
Conn. 
PATENT—IMPROVEMENT IN STATIONERY 

A combined envelope and inclosure formed from a 
single blank piece of paper having lines of partial sep- 
aration and lines of adhesive for permitting the sheet to | 
be folded into a letter and an envelope for the letter. 
Mr. Aristides Caleano has perfected a device which | 
does away entirely with separate envelopes and letter- | 








heads. You must see this device to appreciate its in- | 

genuity. For c mplete information write Modern | 

Sales Company, 105 N. Clark St., Chic "ago | 
WANTED 


OLD style Delaval steam turbine, 6-inch rotor wheel, 
jeta and casing. Wm. J. H. Strong, Box 605, Chicago, 
Iilinois 





You can be quickly cured, if you | 


STAMMER 


Send 10 cents fer i 288-page te a Syemeing and 

Stuttering, “Its Cause and C how I 
myself after ond Ke "B. ah Bogue, 

2956 Bogue Bidg., 1147 N. til. “Bt, 7"indlanasolis. 


ICE acrines) Corliss Engines, Brewers 





and Bottlers’ Machinery 


The VILTER MFG. CO. { 
——~ ~linton St Milwaukee, Wis. 


Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions Devel ope: 
Special Tools, Dies, Gear C utting, Ete. 


HENRY ZUHR, 489-93 Broome St., New York City 


INVE ‘N’ TORS 
‘ Models Experimental Work 

re you looking for a reliable firm to assist youin de- 
ne that idea that you just can’t work out? Consult 
a th our staff of expert engineers and thoroughly 
on bped stlon for al machine shop, we can develo 
Mi gee on for you, mechanical or electrical, an 
dally ors dev, arene. phar A and perfect Inventions, make them commer- 
eutometn Y onde y 1 we rine models, We design ond balid special 
ead os 4 i, inery. A usiness strictly confidential 
MFG. CO., 


K 
19968 hens udway 


Inc. 
New York 
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Industrial Alcohol 
(Continued from page 173) 
Already the U. S. Industrial Alcohol 
Company has erected a large plant for the 
specific purpose of making a motor fuel 
with an alcohol base on a large scale and 
it is operating on part capacity. As 
soon as 


plant will be put in full operation. The 


characteristic properties of gasoline. But 
as gasoline is gradually replaced, it is rea- 
sonable to believe that better combina- 
tions will come into use and that the de- 
signers of internal combustion motors will 
alter their designs to get maximum econ- 
omy from the fuel. And this happy day 
for the motorist, there is every reason to 
believe, is not many years away. 


Cultivated Rubber 
(Continued from page 166) 
and in tapping the knife cut is made 





| the early 


draining 


across these cells causing the latex, or 
milky white sap, to exude, Lying just be- 
neath the cortex is the cambium whose 


| function it is to produce both latex cells 


and wood cells. Hence in 
care must be taken not to injure the 
cambium else the tree is seriously hurt. 

When the tree is ready for tapping, 
the inspector pusses it and guide lines 
are placed which are to be followed in 
the cutting. Of the many methods of 
tapping the oldest is the V method, while 
the most popular method in recent years 
is known as the herring-bone method. 

In tapping, the incision is made 
tirely through the outer bark to the cor- 
tex and almost up to the cambium and a 
thin shaving removed. 

Immediately the tree starts to bleed— 
the latex, a thin milky fluid, commences 
to trickle down the trunk of the tree. A 
glass or porcelain cup has been placed at 
the bottom to receive this. After a few 
hours the flow gradually decreases and 
finally it coagulates and a clot is formed. 


tapping great 


Then the tapper strips off the clot and 


makes a further incision. 

Each tree will yield approximately 
three-fourths of an ordinary cupful of 
latex per day; and the tapping is done in 
morning in order to obviate the 
coagulating effect of the tropical sun. 

At five o'clock in the morning the tap-! 
gather in front of the manager's 
house, roll is called, and the natives start | 
on their rounds. Each coolie takes a bas- 
ket, into which he puts the strippings of 
latex or clots of the previous day's cut. 
By nine o'clock he has completed his first 
round, also done the tapping. He then 
starts his second round on which he col- 
lects the latex from the cups placed un-| 
der the incisions. 

The latex collected is taken to the fac- 


pers 


tory and poured through a cloth strainer 
into a large “settling” tank, while the 


bark shavings are dumped into the “soak- 
ing’ tank. The fine particles of bark that 
may have fallen into the cups during the 
process are removed by means of 
a sieve—so too with any latex which may 
have formed into lumps. The strained 
fluid is allowed to settle, after which the 
top is skimmed, freeing the surface from 
any bubbles and small clots. 

And the coolies’ work for 
ended at noon. 

After the latex is strained and skimmed 
it is ready for the coagulating process. 
This is accomplished by the addition of! 
acetic acid. The fluid is then stirred 
with wooden paddles and allowed to stand 
over night. In the morning rubber is| 
found floating on the top of the tank; it is | 
a tough elastic mass of whitish color. 

This mass of rubber is cut into lumps | 
weighing from ten to fifteen pounds, and | 
these are run through washing machines | 
and come out in long sheets which are| 
placed over wooden bars to dry. These 
sheets are known as crepe, and in the 
drying process the color is changed from | 
white to a beautiful yellow. Some of 





that day has 


| 


economic conditions permit the | 


first motor fuels of this type will have | 
other ingredients to give the mixture the} 


en- | 


; quarter at 4 I. M. 


these rubber sheets are smoked, chang- 
ing the color to dark brown. ‘These crepe 


e sheets are then packed ready for ship- 
ment, and start on their 10,000-mile jour- 
ney to the manufacturer of tires—and one 
| of the greatest achievements of mankind 
| is completed—only to start another in- 
| dustrial romance. 





The Heavens in September, 1921 
(Continued from page 168) 

| in the southeast. Aquarius and Capri- 
cornus have no bright stars, but Grus, 
which barely rises above our horizon, is 
a conspicuous constellation for observers 
further south. The eastern sky is a little 
better, with Taurus rising, Aries above, 
and the great square of Pegasus still 
higher. 


| 


The Planets 

Mercury is an evening star all through 
September. He is hardly visible, how- 
ever, until the latter part of the month, 
but at its end he sets at 7:30 P. M. and 
should be easy to see in the twilight. 
Venus is still a morning star, rising at 
2:30 A. M. at the beginning of the month, 
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WHITING-ADAMS 
BRUSHES 


Bristles held in vulcanized hard 
rubber. Cannot shed hairs or 
come apart. They reach high- 
water mark in brush making. 
Send for Illustrated Literature | 
JOHN L. WHITING-J. J. ADAMS CO. 
BOSTON, U.S.A. 


Brush Manntocte turers for Over 112 


Years and the 
rgestin the World 











and at 3:20 at its close. She is by far 











the brightest thing in the sky and cannot 
be mistaken. Mars too is 
in the middle of the 


rising at 3:40 A. M. 
month. He is moving 
sky, but not as fast as Venus, so that she 


gradually overtakes him, and by the end} 
of the month they are close together. 
Jupiter and Saturn are evening stars 
until the 21st and 22nd, when they come 
into conjunction with the sun within a 
day and a half of one another, Saturn be- 
ing the first. On the morning of the 14th 
these two great planets are in conjunction 


a morning star, F 





or Gunsmiths, Tool Makers, Ex- 


eastward in the perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Katablished 1872. 


1999 Ruby Street 
Rockford, Ill. 








and only a degree apart. A conjunction 
of these two planets is rather an 

ual affair, occurring only at 
twenty years—Jupiter completing 124 rev 
olutions about the sun, and Saturn 25 of 
a revolution, in this interval. This time, 
unfortunately, the two planets are only 
six degrees from the sun, and there is no 
hope of seeing them, though they will be 
pretty close together when we lose sight 
of them early in the month. 
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Uranus is well placed for observation, 
being in 22h. 38m. 9s. R.A. and 9° 29’ 37” 
south declination on the 3rd, and in 22h. | 
34 m. 14s. R.A. and 9° 52’ 38” south on Oc- 
tober Ist. This puts him from 214 to 3% 


u 


degrees west, and a little less than two px 
degrees south, of the fourth magnitude 


star Lambda Aquarii. He is 
until long after midnight. Neptune is a 
morning star in Cancer and rises about 2 


ELL ASBESTOS MINES in Canada. 
fibres, spin yarns, weave cloths, and make all sorts of 


ASBESTOS 





We are miners and shippers of Crude Asbestos in any 


antity. We produce all grades at our world famous 


We also carry 


bestos products. 


For anything you want in Asbestos, turn to 


observable KEASBEY & MATTISON COMPANY 


DEPT. S-1 
AMBLER, PENNA., U. 
___ Owners of the world’s largest pad ilies 





A. M., so that he can just conveniently be 
observed before dawn by anyone who has | 
occasion. 

The moon is new at 11 P. M. on the Ist, 
in her first quarter at 10 P. M. on the 8th, 
full at 2 A. M. on the 17th, in her last 
on the 24th, and new 
on October Ist. She is 


again at 7 A. M. 
nearest the earth on the 29th and farthest 





All Hinds $mall 
The most accurate madeand prices 
reasonable. We carry a complete 
line of geare In stock for immedi 
ste shipment. Can also quote on 
special gears of all kinds. Send us 
yout inquiries. 
Write for Catalogue 


CHICAGO STOCKGEAR WORKS 
20 South Jefferson Stree Chicago 








away on the 13th. During the month she 
is in conjunction with Mercury on the 
2nd, Jupiter and Saturn on the 3rd, 
Uranus on the 15th, Neptune on the 27th, | 
Venus and Mars on the 29th, and Jupiter 


LEARN WATCHWORK 


A fine trade commanding ® good salary and your 


JEWELRY WORK 
AND ENGRAVING 





services alwaysin demandor you cap 
start in business for yourself. At 


BRADLEY INSTITUTE 


The greatest school for 
wate chmakers tn the world 

Horological Dept 
Bradley Polytechme Inst Heo: 
l., for our latest catalogue 





and Saturn again on the 30th. 

At the new moon which comes just as 
the month ends there occurs a_ total 
eclipse of the sun. As in many other 


eclipses when the moon is some distance 
from its node, the shadow track lies en- 
tirely in the polar regions. Beginning in 
the south Pacific, it just Cape 
Horn, turns southward, and crosses the 


misses 


. s . || NO FILING 
Antarctic continent to a point close to the NO OFFSETTING <= Og 
south pole. It is doubtful whether the|| No jiGs ah 
total phase will be seen by anyone except A peecisten toc which | i 


w 


perhaps a few sailors. As a _ partial|] ¥, 


Finally, it may be noted that at 9 :20 | in 


A. M. on September 23rd, the sun crosses 

the celestial equator and enters the 

—though not the constellation—of Lyra. 

According to almanac reckoning, at this 

time autumn commences. 

En route, C.P.R.R. west of Winnipeg, _ 
August 19, 1921, 


“sign” || pi 
al 
0 








eclipse it will be visible throughout all || eet teeta ae 
South America below latitude 14° south. |] te 
in the lathe on centers 
can be re-turned in from 6 to 2) minutes. 
A micrometer dial enables the opera- 
tor to make each 


A 
353 So. Alameda Street 





Weber Crank-Pin 


Re-Turning Tool 


ill improve and speed up 
ur motor machine work 






-turned with the highest degree of ac- = 
uracy with one setting of the crankshaft , 
ach crank pin »” 


in exactly the same size, and each 
must be perfectly round and par- 


n when finishec 
»t is guaranteed 


lel with therest. 
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ssortment of cut roby » 
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LOCOMOTIVE DRIVER » % M A 
Holden, La This i ent | larly re 
late t ] I adr . r rt 
The bject is provide a d - iny z£ 
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RAIL CONNECTING AND SUPPORTING 
MEANS J). H. JENNI CGieorgetow! Cont 
This invention ntemplates an effe means 
if connecting and sup] ting the meeting ends 
of a pair of rails with ‘ vy to minimizing 
the jar incident to the passag f the wheels 
« oF 
A PT Pe ive IEW it VI HAI MEM s 

AND BRIDGE PLA 1 
ver the rail ends A further object is the 
provision of means for the meeting ends of 


which prevents 





the rails creeping with r 
aspect to the ties The evice may be readily 
{ ied, and will elin ate the I ssity of 
sltering in any mat th construct f 
standard rails 

RAILWAY TIE AND RAIL FASTENER 
eS F EsTaprook, Springport, Ind 4 pur 
pose of the invention a the pr fa the 
r rail fastener so constructed as t be ac- 
ommodated to different kinds of ballast, rails 
rolling stock and climatic conditions; the de- 
vice is simple, durable efficient nd capable of 
being adjusted to support the rails of tracks 
of different gages 

TRACK SUPPORTING AND I ASTENING 


MEANS.—W. 0. Barts, Wilmot, Kan The 
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provide; object to provide a chain comprising a plural-| INLAID TREAD TIRE.—J. H. Dwork, 217 
| inent track bed as well as tract fasten-! ity of sections which may be used either col W. Kinney St., Newark, N. J rhe foremost 
t ! tress th ack lectively r singly so that a single section | object of the invention is to provide a tire 
| M cally | may be utilized in case of emergency to re-/ casing the arrangement of which is such that 
! t s lease a car from a mud hole, where it would | the danger of puncture is fully guarded 
i f d g aw be impossible to apply the ordinary chains | aguinst, at the same time preserving the neces. 
} r r without the us¢ f a jack. sary flexibility of the casing A further ob. 
will insure a properly drained OUTSIDE BRAKE.—C. Vancort, c/o Scien. | Jeet i8 to provide a tire casing, including 
! 1, requiring ttle labor i ts up-| tific Engraving Co., 406 W. 3ist St., New| ™eans for preventing the displacement and 
. . sth ov York, N. Y More particularly the invention lateral distortion of the tread. 
: relates to an outside brake structure which BAND FOR FORD CARS.—J. MILLIGAN and 
RAI AY CROSSING.—R. E. Bow 1340] can be applied to the brake drum of a well-| ©: R. Lyrie, Point Marion, Pa. This invention 
xt ith St.. Los Angeles. Cal. This invention; known type of automobile which has hereto relates more particularly to clutch bards used 
| l i rail crossing | fore be equipped with an inside brake struc- | in connection with automobiles for controll 
| is ray “a tur { take the place of the inside brake ing the driving action or for checking the 
s and heel ge g ves as t structure, and by this change provide a brake motion of the car, and to control the reverse 
’ Fe , ling 1used by | Which is readily accessible which is not liable and slow speed drives and the brake the 
heels mping a ss the grooves} to get out of repair but if it does can be easily | °°! struction is designed to facilitate the re 
; n Renee tended to placement of new linings, and to permit such 
: : , operations to be carried out without disas- 
SWITCH OCK I M.M 76 Oak HEADLIGHT H. F. Ham™Mmonp, 116 Main sembling the transmission assembly and easing 
< " » N. Y¥ r f it St South Shaftsbury, Vt. Among the ob- ox bounties : 
str » ] which is , ets of this vention is to provide in the , . 
a . stterh st , nA P — ELEVATING COAL TRUCK A. KUKIEL- 
g , i with. and , } dina idl gehts * arrangement of parti- ans Sth tee Uh Sie ees SS te aamt 
ffect a withdrawa]| tien hav zx dull surfaces which operate to sek abiact af tn adr ie te peau 
* such lock until the| Prevent direct glare, but give full road illu NaI pmperen begs nehee sa ee eae a 
pletely throw and locked | ! ition The dimming action is mainly ap- renee he panel . i saan bor " or 
\ ! } . . plied to the rays which radiate in a straight , ~— ; ; : — 0 pro 
line vide an elevating body hayvmg an arrange 
! ld ise th i ment of discharge chutes adapted to discharge 
} i I ‘ ! f tl DIRIGIBLE HEADLIGHT W. M., O. B.| the coal either longitudinally of the vehicle or 
. h sl iu = ' he ha -j;and N. S. Lawri 2009 4th Ave Bir laterally together with means to control the 
pl I I \ har Ala rhe invention has for its flow of the coal 
Pertaining to Recreation pecthgesaies ee en eee SIGN.—J. P. Fox, address Donohue & Grug 
he steering mechanism of an automobile to] Jey, 1st Nath Bank Bldg., St. Cloud, Minn 
GAMI APPARATUS R. A. G. Met yr, 142 stra he iys of light t turn with the ‘his invention relates more articularly to ¢ 
W. 28th S New }¥ N. 1 rt hicl ind ide a supporting mechan- atin ‘ 7 = 
ad sign carrier especially adapted for use with 
2 pparaces & lable ! ej} is I l rs independent of the sup-/ automobiles or similar vehicles. An obiect is 
la : players, th ipy ra 8 l gt for the lamps ry t-) to provide a device which may be releasably 
g a ator i i ~ er a ting the Racage ne 8 gp Bas pear without . mounted upon the extra wheel or tire gen- 
is I vely } j ‘ I { tir ‘ imps ‘ a ac nent i ‘ > 
rea ao ' palsies Ate ee - pe ae fe a may erally carried so as to display advertising 
t . ' , = matter by means of suitable characters carried 
f said indicator determines the particular; papy CARRIAGE ATTACHMENT FOR| by the sign 
player to receive a count MOTOR VEHICLES.—A. R. Price, Oregor HUB LINER.—J. W. Wotrenpi 32: 
AMUSEMENT DEVICI W. C. HADLEY,| City, Oreg Among the objects of the in-| Park Ave., Nashville, 7 An objeet of this 
! i is New York, N. Y Phe object of ent s t pr de an attachment which! invention is provide a device which may be 
the is I le a devic irranged | may | < ted with an automobile and | loeated ar i the drive shaft of a locomotive 
to be supported pon the white keys of a which will provide an easy g seat or|tr ! the driving box and hub of the 
Lut pia and having upon one of its!| couch for an _ infant so mounted that the 
F s the presentat f a head of a shock and jar of travel will not be transmitted | 4 S 
’ il | s f th | jaw t the to the attachment, and wherein the attach- j A 4 R ~‘ 
I he pI iw being 1 i 1 I is detachable d collapsible ; RECT N 
eae te lon ae a ee See ind | AUTOMOBILE THEFT-PREVENTING DE- ; / 
a wid sponding that of a white} vieg—p. Werriver, Hereford, Texas. The 
yao U . displaced on the white key | hject is to provide a device of this character } i 
" . ! 1! will simulate the ope ig and) whieh will prevent the operation of an auto- \ ‘ i 
losing of ¢) ith of th vure aa. ; : ; , \ ‘ \ 
l ya 1uthorized person rhe de- 
roy CAR a N und S. P. SMITH,| vice combination with the engine of 4 1TH, i 
row s Norwich, ¢ fhe invention | a i and may be easily operated by | “~<G A i 
lates to a which the car body is/ an authorized person acquainted with the com a 
“ , supe whesia on to not) bnetin A tANSVERSE SECTION A SIDE ELEVATION 
lily ti e wae Oe. AR CO SS TIRE VULCANIZING APPARATUS.—A. L.| “tive wheel to take up lateral wear of the 
! ir having a suspension for the Jaconson, 185 E. 93rd St New York, N. Y parts, A further object is provide a two- 
1 ‘ t i interfere with the turning | (),. of ths bjects of this invention is to pro- part disk or ring constituting hub liner 
, heels, and will allow either front de an apparatus a method of vuleanizing | Which may be readily attached or detached to 
wheel r rear wheel t be raised from the vhich will permit the tires to be properly | @ shaft or journal without removing any of 
s A wit t upsetting the device treated without any portion of the mold or the other parts of the machine 
PUZZLI R. K. M A O83 Halket St tire coming in direct contact with the mois- WINDOW CLEANER,.—S. Yuasa, P. O. Box 
Pitts gh, Pa The general object of this in-| ture A further object is to provide a device | #5, Cupertino, Cal. The invention has refer 
is to provide a sectional puzzle made| which will permit a number of tires to be si- ence more particularly to means for mechan- 
, fa ck ¢ umber of sections of given| multaneously vulcanized ically cleaning accumulations of snow, sleet, 
shape, whereby the given task of solving the RADATOR THERMOMETER.—G. P. Pr rain and the like from the surface of win- 
pu e may be varied within limits to add to] .iy Bergenfield, N. J It is an object of the dow shields other windows so as to leave 
, he the puzzle : : = 4} a clear vision through which the driver of the 
invention to provide a radiator thermometer “ 
ms vehicle may clearly observe the road and traffic 
RACKET G. Acurrer, 57 Burns St., Forest mstruction for use in connection with auto- rhe device may be manipulated from the 
Hills, L. I N. ¥ rhe invention has for its| mobiles and which can be read in the dark ihoentn aank 
t t | de 1 ter s racket wherein! A further object is to provide a luminous ther- . 
ins presented which will materially| mometer which is supported in and forms a Designs 
gth the racket without adding weight| part of the cap or closure for the radiator DESIGN FOR A FURNITURE COVER— 
her \ her object is to provide a racket STAKE.—G. B. Rosertson, address Orville LSIE M. THompson, 58 W. 47th St., New 
ha g a metalic reinforcing lining for the/ - (a Cheshire House Block, Keene, N. H York, N. ¥ 
vood head of the racket arranged such al ‘The invention relates to stakes which servé DESIGN FOR A PHONOGRAPH.—P, IucU- 
bat } n il reinforcement will] to retain a upon a vehicle An object is LANO, 325 E. 12th St., New York, N. ¥ 
ln f the head and will interlock provide a stake which is adjustable withii DESIGN FOR A TOY A. S. Bucuer, 320 
witl handl | certain limits. A further object is to provide| “¢Ponough St., Decatur, Ga. The inventios 
AMUSEMENT DEVICE.—C. F. Gepert, 315|a stake which shall extend in such a manner has been granted patent on three designs rep 
: pg erage = tind and peeeent sock.t ™ senting a camel, an elephant and a goat. 
W. 58th St., New York, N. Y. An object of | 98 to Bimy eng , DESIGN FOR A GOBLET OR SIMILAR AR- 
} nt s to provide a device in the | dental displacement thereof from the body of TICLE 8. Municn, 141 Roebling 8. Be 
stur f a wheel vehicle which is operated | the vehicle ly N.Y 
means of a board fulerumed between its DEVICE FOR PROTECTING THE IGNI- —— 
ds und constituting wu effect a seesaw | rION SYSTEM OF AUTOMOBILES J. Hi We wish to call attention to the fact that 
idapted ri é lers at the respective BLoopGcoop, 2006 Elmwood Ave., Tampa, Fla we are in a position to render competent serv- 
ends and provide steering means under con-| It is a purpose of the invention to provide pro ces in every branch of patent or trade-mark 
l of the r both of the operators so as to] tection for the ignition system against the} work Our staff is composed of mechanical, 
LUSE t devic t perform amusing evolu-| destructive action of the elements without electrical and chemical experts thoroughly 
s modifying the construction of the hood and| trained to prepare and prosecute all patent 
BASKET BALL GOAI INDICATOR R.| cowl by preventing water from contacting with | applications, irrespective of the complex nature 
Iackson. JR... 329 Phelan Bldg., San Francisco, | the conducting wires and thus preserving their| of the subject-matter involved, or of the 
Cal Among the objects of the invention is to insulation and eliminating short circuiting specialized, technical or scientific knowledge 
wide Mechanism in the form of an indi VALVE.—G. W. Tuomrson, Cheboygan, | T@duired therefor 
eator for basket ball goals, which is adapted} Mich. The object of the invention is to provide We also have associates throughout the 
to indieate the fact that a ball has passed|a valve for interposition in the fuel line and| world, who assist in the prosecution of patent 
into or through the basket, by the sounding of|in the oil supply line of a motor vehicle for and trade-mark applications filed in all eout 
» ball, which is struck by a lever as the ball] controlling the flow of the fuel from a supply tries foreign to the United States. 
passes into the goal tank to the carburetor, by the pressure in the| MUNN & CO., Solicitors of Patents 
ma — oil line, and so arranged that when the pres-| Woolworth Building, NEW YORK 
Pertaining to Vehicles sure is reduced below a predetermined point | Tower Building, CHICAGO, ILL 
TIRE CHAIN R. J. Kuerneckx, Oxford! the supply of fuel to the carburetor will be| Scientific American Bldg. WASHINGTON, D.C. 


This invention has for its cut off. 


Hobart Building, @AN FRANCISCO, CAL 
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The Work of Scientists 


in the Language of Laymen 


Often today the work of scientists 
and engineering experts takes hold 


of public attention in the press 
and provokes general discussion be- 


cause of the practical uses of the 
subjects expounded by these men of 
science. 


But the layman as a rule gains only 
a superficial understanding of such 
subjects because technical articles 
are admittedly “way over his head” 
—to wit, despite all the writing on 
Einstein’s relativity theory there is 
still a general haze on the subject. 
And the bewildering pros and cons 
on radium leave the public uncertain 
as to its real power. 


The solution to this difficulty—the 
common ground of scientist and lay- 
man—is the combined Scientific 
American publications. Edited by 
experts and contributed to by recog- 
nized leaders in science and industry, 


these periodicals are so edited as to 
give an authentic and accurate ac- 
count to the layman for his enlight- 
enment, and to the professional for 
his posting. 


The Scientific American offers you 
the news of current events in science, 
industry, mechanics and inventions 
in a form, easily digested and easily 
understood. 


The Scientific American Monthly, a 
96 page journal, acts as supplement 
with exhaustive account of the most 
advanced thought in science and 
technology throughout the world. It 
contains complete translations of im- 
portant announcements in European 
journals; it reports the activities of 
engineering and technical societies, 
and authoritative departments are 
prepared by the National Research 
Council, the U. S. Bureau of Stand- 
ards and other technical societies. 


Yearly subscription for the weekly Scientific American--52 issues—is $6. Scientific 
American Monthly is $7 per year; in combination the two subscriptions are $11— 
if desired, subscription for the Monthly wili be started to correspond with your 
subscription for the weekly, billing you pro rata on the year-combination of $11. 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 


WOOLWORTH BUILDING 


233 BROADWAY, NEW YORK, N. Y. 
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Motorization has done remarkable things in 
the textile and kindred industries. West- 


inghouse can supply many facts to those ~ | WESTINGHOUSE 
interested. SSE: ELECTRIC 





Even One Motor Is Better Than None 


Electrification of mammoth enterprises has been spectac- 
ular, but nowis the timeto consider the advantagesof motors 
in commonplace installations. The facts are that motor 
methods sometimes offer greater possibilities of economy 





Some industries st lz t all operatio 
aaaaicd cased to ee ae to the user of small powered apparatus than to anyone else. 
a ee ee oe The same advantages of economy and reliability that the 


motor brings to the user of large units, it brings also to 
the user of smaller sizes. Westinghouse engineering fre- 
quently shows the way to exceptionally large savings on 
small installations, because the older types of power trans- 
mission are often least efficient on small units. Westing- 
house motors, designed to meet all classes of service, have 
been pioneers in many industries. These motors are made 
to exacting standards regardless of size and class of service. 


Even one motor will materially reduce your power cost. 
Talk to the nearest Westinghouse office about it. 





Where a plant is crowded, where lighting 
is difficult, where the safety and convenience 
WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


of the operator must be considered, Westing- 
house motors always offer a solution, Offices in all Principal Cities - Representatives Everywhere 





